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Preface 
 

 

The Bidding Document released by DABS for procurement of Plant – Design, Supply and 
Installation, is based on the Standard Bidding document for Procurement Plan  - design, 
Supply and Install (SBD plant, single stage, two envelope) commonly issued by the Asian 
Development Bank. 

 

DABS’s SBD Plant has the structure and the provision of the Master Procurement Document 
“Procurement of Plant – Design, Supply and Install”, prepared by multilateral development 
banks and other public international financial institutions except where DABS – Specific 
considerations have required a change.  
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1.0 Security at Site 

1.1 Security Plan 

Bidders do not need to provide a draft security plan in their bid. A security plan will be discussed 
and agreed upon with the first ranked bidder during contract negotiations. The Security Plan will 
include measures for the safety of the plant, machineries and equipment, as well as for the safety of 
the Contractor’s staff, the Employer, and visiting missions from Employer and the Afghan 
Infrastructure Fund (AIF). The Security plan will be agreed upon and finalized before mobilization. 
A provisional sum of $5 million (non-competitive component) will be included in the Contract to 
cover the cost of security at site. 

1.2 Implementation 

The Security Plan will be discussed with the winning bidder, AIF, government and special security 
advisors. The agreed upon and finalized security plan will be implemented in coordination with the 
Ministry of Interior (MOI), local communities and other stakeholders in the project area. It is 
expected that the MOI will be largely responsible for providing the required security services apart 
from those security personnel that form the deployed team of the Contractor and of the Engineer. 
Thus, it is expected that the Contractor, through the Engineer, shall coordinate closely with the 
MOI, for security with respect to the expected provision of services against the agreed security plan. 
The MOI will be paid through the Ministry of Finance (MOF) by AIF from the funds allocated 
under the provisional sum based on the invoices verified by the Ministry of Energy and Water 
(MEW) and the Contractor with respect to satisfactory provision of security services in accordance 
with the agreed Security Plan. 
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2.0 Technical Specification 

2.1 Project Description 

2.1.1 Overview 

The existing Northeast Power System (NEPS) is a 220 kV transmission system that extends power 
from Uzbekistan and Tajikistan down the Salang Pass to Pul-e-Khumri in northern Afghanistan.  
Efforts are currently underway “by others” to construct a new substation at Dasht-E-Barchi and 
extend the 220 kV transmission system south from the Chimtala Substation.  

This contract will install reactive power compensation (RPC) including fixed series capacitors 
(FSC), mechanically switched capacitors (MSC), and static VAR compensators (SVC) at existing 
substation locations including Pul-e-Khumri, Chimtala, and Kabul North.  This contract will 
construct a new RPC yard in the vicinity of the Chimtala substation and install a new 220 kV / 110 
kV autotransformer at the existing Chimtala substation. 

The objective of this contract is to expand the import capacity of the existing double circuit 220 kV 
transmission to match the thermal capacity of the import lines from Uzbekistan (approximately 570 
MW in winter).  This modification will enhance the reliability and quality of power in the NEPS 
system in addition to serving additional load.  

2.1.2 Base Bid  

Design, procure, construct, and commission RPC system components at existing substation facilities 
including Pul-e-Khumri, Chimtala, and Kabul North to include MSCs and an SVC system.   

Complete final site selection, design, procure, construct and commission a new remote RPC yard in 
the vicinity of the Chimtala substation to include FSC.  Design of the remote RPC yard includes 
design, procurement, construction, and commissioning of all transmission line and structures, 
including transmission line alignment, connection to the existing transmission system, and all civil 
works (vertical structures, security fencing, site preparation, pad development, etc., necessary to 
produce a complete FSC system). 

Design, procure, construct, and commission a new 220 kV / 110 kV autotransformer within the 
existing Chimtala substation facility.  Complete all necessary modifications to the existing 
substation facility to accommodate the new autotransformer. 

Pricing shall include complete, operational RPC system, associated transmission line segments, and 
an installed autotransformer and commissioned including the equipment specified in Table 2.1.  
Pricing shall include final design of the RPC system including system modeling and dynamic 
analysis.  

PSS/E models of the existing NEPS system, including RPC components specified herein, will be 
provided to the Contractor for analysis.  The Contractor shall perform final analysis of the RPC 
system and demonstrate coordination of the design with existing RPC in the NEPS system and RPC 
proposed for line segments to be constructed “by others” including the Kabul area to Gardez 
transmission line and the Kabul area to Kandahar East transmission line. 

MSCs and SVC shall be controlled from the Chimtala SVC system.  Power flow monitoring for all 
components installed under this specification shall be fully integrated into the NLCC SCADA 
system. 
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The SCADA project scope shall include integration of all transmission system control points, trip 
signals, and system indication (breaker trip, switch position, etc.) via marshalling panels located at 
each substation constructed under this contract.  Hardware and software shall be specified, 
configured, and tested to support remote control and indication of power flow through the 
transmission line from the National Load Control Center (NLCC).  SCADA integration shall 
include new reactive power compensation equipment specified under WO-LT-0054 A1.  The 
Contractor shall provide software to facilitate remote operator level decision making on 
switching/controlling of RPC equipment. 

Design, procure, construct, and commission RPC including MSC and FSC system components as 
identified in 

Pul-e-Khumri 

Table 2.1 and the conceptual design drawings including in this specification. 

The substation modifications shall include all 220 kV bus modifications, breakers, metering, 
relaying, yard expansion and required transmission lines and structures required to produce a 
functioning RPC system at the existing Pul-e-Khumri substation. 

Optical power ground wire (OPGW) shall be installed as required to provide communications and 
lightning protection for the equipment installed within the scope of the this specification.  OPGW 
shall be of similar construction to that installed on existing sections of the NEPS. 

Design, procure, construct, and commission RPC including MSC and SVC system components and 
a 220 kV / 110 kV autotransformer as identified in 

Chimtala 

Table 2.1 and the conceptual design drawings 
included in this specification. 

The substation modifications shall include all 220 kV, 110 kV, and 20 kV bus modifications, 
breakers, metering, relaying, yard expansion, and required transmission lines and structures required 
to produce a functioning RPC system at the existing Chimtala substation. 

The substation modifications shall include a new 220 kV / 110 kV autotransformer to be installed at 
the existing Chimtala substation.  Transformer installation scope includes all civil works, breakers, 
relaying, and other modifications to the 220 kV and 110 kV systems required to support installation 
and commissioning of the transformer.  Connection of the transformer to the 110 kV transformer 
beyond the substation boundary shall be “by others”. 

OPGW shall be installed as required to provide communications and lightning protection for the 
equipment installed within the scope of this specification.  OPGW shall be of similar construction to 
that installed on existing sections of the NEPS. 

Perform final site selection, design, procure, construct, and commission RPC components including 
FSC system components as identified in 

Chimtala Remote FSC Yard 

Table 2.1 and the conceptual design drawings including in 
this specification. 

Project scope includes coordination of final site selection with the Employer, determination of final 
transmission line alignment to the selected FSC yard, construction of new 220 kV line segments to 
support the FSC yard, connection to the existing 220 kV transmission line, abandonment or bypass 
of the existing transmission line segment, bus, breakers, metering, relaying, and all civil works (site 
development, pad preparation, vertical structures, security fencing, etc.) required to produce a 
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functioning FSC system at the Chimtala remote FSC yard.  Proposed remote FSC yard locations and 
transmission line alignment are included in Figure 1. 

Figure 1 Proposed Chimtala Remote FSC Yard Locations a Transmission Line Alignment 

 

 

OPGW shall be installed as required to provide communications and lightning protection for the 
equipment installed within the scope of this specification.  OPGW shall be of similar construction to 
that installed on existing sections of the NEPS. 

Design, procure, construct, and commission RPC including MSC system components as identified 
in 

Kabul North 

Table 2.1 and the conceptual design drawings including in this specification. 

The substation modifications shall include all 110 kV, and 15 kV bus modifications, breakers, 
metering, relaying, yard expansion and required buswork, power cable and structures required to 
produce a functioning RPC system at the existing Kabul North substation. 

OPGW shall be installed as required to provide communications and lightning protection for the 
equipment installed within the scope of this specification.  OPGW shall be of similar construction to 
that installed on existing sections of the NEPS. 

2.1.3 General 

The RPC system works includes all RPC system components, vertical structures, and line segments 
required to produce a fully operational RPC system as specified in Table 2.1 and the conceptual 
design drawings included in this specification. 
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Table 2.1 RPC and Transformer Location, Type, and Rating  

Location RPC Type Rating Transformation 
Capacity 

Pul-e-Khumri 
220 kV 

MSC 2 x 40 MVAr N/A 
MSC 1 x 30 MVAr N/A 
FSC 2 x 87.3 MVAr N/A 

Chimtala 
220 KV FSC 2 x 87.3 MVAr 220 kV / 110 kV – 160 

MVA 

Chimtala 
110 kV 

MSC 1 x 10 MVAr N/A 

SVC 
1 x +30/-30 MVAr (cont) 

+40/-40 MVAr (dynamic – 
5 min rating) 

N/A 

Chimtala 
20 kV MSC 2 x 10 MVAr N/A 

Kabul North 
110 kV 

MSC 5 x 30 MVAr N/A 
MSC 1 x 10 MVAr N/A 

Kabul North 
15 kV MSC 2 x 10 MVAr N/A 

 
The line route covers a range of terrains, including flat desert and sand dunes, and rocky and loose 
slope mountains. Elevations range from approximately 1,000 – 2,500 m AMSL.  

The alignment of new line shall be based on the detailed site survey to be carried out by the 
Contractor. Where there has been an existing line, the alignment of the new line shall generally be 
as per existing structures. However, no existing foundations, steel, or equipment shall be used. 

The sites will normally be approached from the existing main and secondary roads. However, it is 
the responsibility of the Contractor to ensure the adequacy of the access roads, as well as tracks to 
tower sites.  

All access roads will be considered as temporary construction roads, of which the Contractor is in 
charge, and no additional payment will be made for these roads, apart from the Lump Sum 
allowance the Contractor has in price schedules. All access roads shall be removed after the 
completion of construction and the land returned to the original condition.  

The scope of work comprises the design, supply and erection of substations, all required substation 
equipment (transformers, circuit breakers, switches, etc.), control facilities, steel lattice double 
circuit towers for the said project, as well as installation of conductors, optical fiber ground wire 
(OPGW) and ancillary works, to provide a reliable transmission system to the satisfaction of the 
Employer. The towers shall be self-supporting, hot dip galvanized lattice steel type, & designed to 
carry the duplex line conductors per phase, insulators, OPGW type shield wire, and all fittings to 
suit all loading conditions.  

Reference diagrams of double circuit towers and substation plans are attached to this specification.  

The bid hereinafter referred to as “the Works” shall be performed on a Turnkey basis. The 
Contractor shall execute all temporary and permanent works, whether particularized in these 
Specifications or not, necessary for a timely and successful Taking-Over of the Works. The Taking-
Over shall be within 36 months from the date of commencement of the Works. 
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This scope of work for the transmission system Design, Manufacture and Supply, Construction, 
Erection, Installation, Testing and Commissioning includes the following components: 

A. Perform analytical studies as defined in elsewhere within this specification to finalize RPC 
equipment ratings and design to meet the requirements of this specification.  Final RPC 
design to use the substation locations and equipment locations identified in the 
representative design and to follow the approach to RPC deployment established in the 
representative design presented in this document.  All aspects of performance of the RPC 
system shall meet or exceed the RPC equipment summarily described in Table 2.1. 

B. Document and present results of analytical studies for Employer review and approval.  
Include complete functional descriptions of the communication and control systems to be 
employed so that the completed RPC system will automatically function as single integrated 
system.  Demonstrate that proposed RPC system meets this specification and meets or 
exceeds all aspects of performance of the representative system summarily described in 
Table 2.1. 

C. Prepare detailed design and construction services for new RPC, transformers, and 
transmission equipment included within the scope of this specification. Detailed designs 
shall conform to equipment types and sizes detailed in Table 2.1 and conceptual design 
drawings included in this specification.  The analytical studies defined in paragraph A. 
above may define RPC equipment that varies from the RPC equipment listed in Table 2.1 
so long as the functional requirements of this specification are met and the equipment 
proposed meets or exceeds the performance of the RPC equipment specified in Table 2.1. 

D. Prepare final design deliverables including detailed substation drawings, transmission line, 
and tower drawings, specifications, and supporting analyses. Prepare shop drawings as 
required. Submit for Employer and Engineer review. Incorporate comments and resubmit as 
described in Section 2.2.8. 

E. Detailed survey including approved route alignment and profiling, right-of-way (RoW) 
identification and clearance, tower spotting, optimization of tower locations, soil resistivity 
measurements, and geological investigation works. The Engineer shall check the 
Contractor’s tower optimization work, using PLS-CADD and any differences shall be 
subject to the Engineer’s final decision. 

F.   Engineering, design, type test of materials, proto type tower testing, fabrication and supply 
of all types of transmission line towers including bolts, nuts, washers, hangers, D-shackles 
and all types of tower accessories such as phase plates, circuit plates, number plates, danger 
plates, air borne observation number plate anti-climbing devices, step bolts etc. 

G. Supply of conductor, composite long rod insulators, OPGW, and compatible hardware 
fittings for conductors and accessories.  

H. Transportation of all materials and plant to site, proper storage and plant preservation, 
including all services to be required at Customs (i.e., including unloading, loading, storing 
at site or Customs stores and other services). Design and classification of foundations for 
different soil conditions for different types of towers, excavation, backfilling and casting of 
concrete foundations for towers, as per approved drawings. 

I.   Erection of towers, tack welding of bolts and nuts including supply and application of zinc 
rich paint on scratched portions, tower grounding (earthing) and if required counterpoising, 
stringing of conductors and OPGW, fixing of insulator strings, vibration dampers, arcing 
horns, conductor spacers, air craft warning spheres along with all necessary line 
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accessories. Tower designs and accessories shall conform to conceptual design drawings 
included in this specification. 

J.   Provision and recommendation of spare parts as per the specification and price schedule for 
as further defined within this specification. 

K. Commissioning and acceptance testing including provision of necessary testing equipment, 
instruments and devices.  

L. On-the-job training of the personnel authorized by the Employer. 

M. Strict implementation of Health, Safety, Environmental, and Social safeguards at site and as 
required as per the project specification and AIF guidelines. 

N. Coordination of final yard selection and transmission alignment with the Employer. 

O. Construction and commissioning of RPC control buildings, life support features, 
communication systems, security features, and yard equipment. 

P.   The contractor shall coordinate all outages with the Employer and shall minimize the 
occurrence and duration of outages associated with construction of the Works.  

Q. Design, construct, and test hardware and software required to integrate all substations and 
related control and monitoring equipment constructed under this contract into the NLCC 
SCADA system. 

R. Provide services to integrate remote control and monitoring of power flow through the 
transmission system and reactive power compensation system components constructed 
under this contract into the NLCC SCADA system. 

The work shall be performed on a turnkey basis. The Contractor shall execute all temporary and 
permanent work, whether particularized in these Specifications or not, necessary for a timely and 
successful taking-over of a complete, functioning RPC system, transformer, and associated 
transmission line. The taking-over shall be within 36 months from the date of commencement of the 
Works. 

2.2 General Requirements 

2.2.1 Code, Standards, Specifications 

All material used, plant supplied and all workmanship and tests shall be in accordance with the 
latest editions of IEC and ISO Standards, or where International Standards are not applicable, with 
national standards such as ASA, ANSI, ASTM, BS or VDE + DIN, IEEE, ASCE. Where such 
standards and codes are national or relate to a particular country or region, other authoritative 
standards that ensure substantial equivalence to the standards and codes specified or in accordance 
with technical requirements of a Country where the site is located, will be acceptable. For any such 
standards which are not written in the English language, the Contractor shall make available copies 
of a certified English translation thereof. 

Where no standards exist, as in the case of patent or special materials, all such materials and 
workmanship shall be of the best quality, and full details of the material and any quality control 
tests to which they may be subjected, shall be submitted to the Engineer for approval. 

The Contractor shall deliver (soft copy and hard copy) at his own cost, one complete set of the 
selected and approved international code standards, and specifications to the Employer / Engineer 
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within 28 days after commencement of the works. The set shall contain codes, standards and 
specifications as referred to in the technical specifications or approved alternatives. One set shall be 
kept at the Contractor’s site office and shall be accessible to the Employer or his representatives 
during working hours. 

2.2.2 Plant and Materials 

All plant and materials to be incorporated in the works must be new, unused, and of the most recent 
or current models, and must incorporate all recent improvements in design and materials unless 
provided for otherwise in the Contract. Where applicable, all plant shall be of design suitable for 
adverse climatic conditions as experienced on site in Afghanistan. All plant shall be inspected and 
tested in full, to prove compliance with the requirements of the Specifications to the satisfaction of 
the Engineer. 

2.2.3 Workmanship 

All work, method statements of work and workmanship, whether fully specified herein or not, shall 
be of the highest order. In all respects, the generally accepted requirements and commonly 
recognized good practice for first-class work of this nature are to be adhered to and the Contractor 
shall submit quality certificates for materials. Method statements shall be submitted for all works 
for review and approval before the work commences and shall be to the satisfaction and approval of 
the Engineer. 

2.2.4 Design and Engineering 

The Contractor shall design, manufacture, supply, erect, construct, install, test and commission all 
Plant and Materials, items and components of the Works, and carry out all installation services and 
work necessary so that the Works described herein shall be satisfactory for their intended purpose. 

The Contractor shall design the complete Works in accordance with the design criteria and 
specifications given in the Supply Requirements, and as shown in the Bid Drawings. All design 
carried out by the Contractor shall comply with these Specifications and shall take into account all 
requirements of the Facilities and technical requirements of Afghanistan. The Contractor shall 
optimize the design of each component of the Works in order to achieve the most economic design. 
The Contractor shall be entirely responsible for all design carried out by him. 

The Contractor shall inform themselves fully of the actual dimensions, levels, etc., of any other 
existing or proposed structures before commencing the manufacture of parts dependent on such 
data. The design calculations for each member forming part of the Plant shall be based on the most 
unfavorable combination of all the loads which the said member or part is intended to support or 
assist in supporting either permanently or temporarily. All design calculations shall be subject to the 
review and approval of the Engineer. 

Where appropriate design criteria or specifications are not indicated in the supply requirements or 
shown in the Bid Drawings, then the Contractor shall carry out the design work in accordance with 
generally accepted engineering design theories, principles and criteria, to the satisfaction of the 
Engineer. 

The Contractor shall provide the Employer with fully detailed design drawings, detailed design 
reports and design calculations relating to the Works. All design work shall be subject to the 
approval of the Employer, pursuant to the Conditions of Contract. Design drawings, design reports 
and design calculations shall be prepared and submitted in accordance with chapter Documentation 
of the General Requirements. 
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2.2.5 System Characteristics and Climatic Conditions 

All plant shall be designed for efficient operation under Afghanistan’s climatic conditions, which 
can be harsh with snow and ice in winter and hot and dusty conditions in the summer. The 
following system characteristics and climatic conditions data are provided for guidance in designing 
the plant: 

The information contained in this section is to be used in bid preparation only.  Contractor must 
independently develop the information to be used in actual design, subject to review and approval of 
the Employer. 

Specified clearances shall be considered minimums.  The supplied values are elevation dependent 
and have been provided for information only. The designer shall consider elevation and adjust 
clearances tendered and applied to equipment design. 

Table 2.2 Plant Design Conditions 

HV Transmission System 
Nominal Voltage (Un) 220 kV 110 kV 

Highest System Voltage (Umax) 245 kV 123 kV 

Design Voltage (Um) 252 kV 123 kV 

Standard frequency 50 Hz 50 Hz 

Rated short time current 40 kA/3 sec 25 kA/1 sec 

System configuration Double Circuit, 3 phase/Circuit 3 phase/3 wire 

Number of Conductor One  conductor per phase  

Earthing Solidly earthed Solidly earthed 

Insulation Coordination IEC 60071-1 IEC 60071-1 

Number of OPGW 1 OPGW  

Rated impulse withstand (peak) 

0 – 1,500 m a.m.s.l. 1,050 kV 550 kV 

1,501 – 2,500 m a.m.s.l. 1,050 kV 550 kV 
Rated 1 min power frequency withstand 
(kV rms)(peak)   

0 – 1,500 m a.m.s.l. 460 kV 230 kV 

1,501 – 2,500 m a.m.s.l. 460 kV 230 kV 

Phase-to-earth air clearance  

Minimum 1,800 mm  

0-750 m a.m.s.l. 2,100 mm 1,200 mm 

751-1,500 m a.m.s.l. 2,300 mm 1,300 mm 

1,501-2,500 m a.m.s.l. 2,500 mm 1,500 mm 

Creepage distance outdoor  25 mm/kV  
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MV (15kV/20kV) distribution systems 

Nominal Voltage (Un) 15 kV/20 kV 

Highest System Voltage (Umax) 18 kV/24 kV 

Design Voltage (Um) 18 kV/24 kV 

Standard Frequency 50 Hz 

Rated Short Time Current 12.5 kA/1 sec 

System Configuration 3 phase/3 wire 

Earthing Solidly earthed 

Insulation Coordination IEC 60071-1, -2 

Rated Impulse Withstand (peak) 125 kV 

Rated 1 min Power Frequency Withstand (rms) 50 kV 

Minimum Phase-to-Earth Air Clearance  320 mm 

Creepage Distance Outdoor  25 mm/kV 

Climatic and Geographic Conditions for Pul-e-Khumri 

Seismic Factor for design Data not available High 

Altitude (Project Area only) 700 meters 

Dry Period  June to December 

Rain Period  January through May 

Annual Rainfall  340 mm 

Air Temperatures:  

Average 16 °C 

Maximum 45°C 

Minimum  -20°C 

Humidity  

Average humidity summer (June through September) 26% 

Average humidity winter (October through May) 59% 

Maximum Solar Radiation  1,200 W/m2 

Wind:  

Maximum Wind Velocity  41 m/s (148 km/h) 

Wind and Dust  Sand and dust storms in summer 

Isokeraunic Level Thunderstorm  23 days/year 
Climatic and Geographic Conditions for Chimtala 

Seismic Factor for design (data not available) High 

Altitude (Project area only) 1900 meters 

Dry Period  June  through November 

Rain Period  December through May 
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Annual Rainfall  270 mm 

Air Temperatures: 

Average 12 °C 

Maximum 39°C 

Minimum  -22°C 

Humidity: 

Average humidity summer (June through September) 25% 

Average humidity winter (October through May) 40% 

Maximum Solar Radiation  1,200 W/m2 

Wind: 

Maximum Wind Velocity  41 m/s (148 km/h) 

Wind and Dust  Sand and dust storms in summer 

Isokeraunic Level Thunderstorm  23 days/year 
 

2.2.6 Language 

The English language shall be used in all Contract documents and in all correspondence between 
the Contractor and the Engineer, and between the Contractor and the Employer. 

2.2.7 System of Units 

In all correspondence, in all technical schedules and on all drawings, metric units of measurement, 
System International (SI) system of units, shall exclusively be used: 

• Dimensions in meters and millimeters unless specified otherwise. 

• The unit of mass is the kilogram (kg). 

• The unit of force is the Newton (N). 

• Angular measurement shall be in degrees, with 90 degrees comprising one right angle. 

2.2.8 Documentation 

2.2.8.1  General  

The sizes of all documents and drawings shall conform to the ISO standard, and be of size A1, A2, 
A3 or A4. Larger sizes than A1 shall be avoided. All documents in size A3 and A4 shall be bound 
in hard covers. The schematic diagrams, apparatus and cable lists shall have a size of A3 or A4. The 
Contractor shall submit the hard copy and soft copy of the all documents as per the specification 
and price schedule. 

All drawings shall be prepared and submitted in the latest version of AutoCAD or a similar 
computer aided drafting software package. Scales to be used on the drawings shall be 1:10, 1:20, 
1:40, 1:50 and multiples of this series. 

Operational and warning labels in the Afghan language shall also be indicated.  
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The Contractor shall, during the project duration, maintain a List of Documentation to be updated 
whenever needed. The List of Documentation shall include the date of the original issue of each 
document submitted as well as the dates of every revision. The List of Documentation shall also 
include a time schedule for the submittal of the documentation. 

2.2.8.2  Documentation for Design and Manufacture 

During the design period, full documentation on all plant equipment shall be supplied to the 
Engineer and to the Employer for review and approval. All drawings prepared by the Contractor 
shall be submitted in five (5) sets hard copy and two sets (2) of soft copy (CD) to the Employer for 
review and approval. All documentation shall have such information or instructions related to the 
drawings and the design as may be necessary. 

Within twenty eight (28) days after receiving such drawings, calculations, samples, patterns and 
models, one copy of each document will be returned to the Contractor, dated, signed and marked by 
the Engineer and, where necessary, with proposed corrections indicated. 

Any delay arising out of failure by the Contractor to rectify the design, calculations, drawings, etc. 
in good time should not alter Contract completion date. 

Drawings marked RETURNED FOR CORRECTION shall be corrected by the Contractor and 
sent to the Engineer for further review. 

When a drawing is marked REVIEWED or REVIEWED AS AMENDED, the Contractor will be 
allowed to use the drawing for manufacture and erection. The Contractor shall, however, make 
corrections according to the remarks given by the Employer, Engineer, expert and upon their 
approval, the Contractor could use the drawings. Manufacturing starting prior to receipt drawings 
marked REVIEWED or REVIEWED AS AMENDED is done at the Contractor's own 
responsibility. 

The Engineer’s approval does not however in any way relieve the Contractor of his full 
responsibility for the correctness of his documentation and the proper functioning, quality and 
compliance with the Specifications of all plant and equipment supplied by him. 

The Engineer’s approval shall not relieve the Contractor from full responsibility from mistakes or 
omissions therein or there from (including any resultant mistake or error in the Works) or for any 
discrepancy or deviation from the Technical Specification and other drawings. 

Calculations, samples, patterns, models, etc., submitted to the Engineer for his review, shall be such 
as are called for herein or as may be necessary for proving compliance with the Contract. 

2.2.8.3  Documentation for Installation 

The Contract Price shall be deemed to include illustrated installation, operating, service and 
maintenance instructions for the Works, which shall be written in English. The installation, 
operation, service and maintenance manuals shall cover all aspects of the Works, including the civil 
works and structures, surface water drainage, sub-soil and under-structure drainage, etc., and all 
electrical equipment supplied. Hard copy and soft copy of the Method Statement with 
drawings/sketches shall be submitted for review and approval to Employer/Engineer for 
construction, erection, installation, etc. works. 

The manuals shall include parts catalogues, and details of equipment installation, operation, 
maintenance and repair. If the manufacturer’s standard bulletins are supplied, they shall be clearly 
marked to indicate the specifications applicable to the particular equipment that is supplied. Each 
manual shall include a full set of assembly drawings, including wiring diagrams, reduced to A3 size. 
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The manual shall also contain a detailed service program adapted for each plant for all equipment 
explaining what action shall be done on which equipment and when. 

Prior to the installation period the Contractor shall distribute copies of the REVIEWED documents 
and such other particulars, to the Employer in four (4) sets and to the Engineer in one (1) set. 

The Contractor shall submit in due time but not less than one month before commissioning, two 
copies of preliminary Operation and Maintenance Instructions and Service handbooks to the 
Engineer for review and approval, following the same procedure as for the drawings. 

The approved documentation shall be distributed in five (5) sets to the Employer two months before 
the start of commissioning. 

If any descriptive brochures forming part of this documentation shall be provided in English 
versions, complete translations shall be enclosed. 

The documentation shall continuously be updated during the installation and test period by the 
Contractor. During the initial period of operation, before receipt of As-built documentation at the 
site, one copy of the updated erection documentation, instructions, etc., shall be kept at the site. 

2.2.8.4  Commissioning and Completion Report 

Prior to the issue of the Taking-Over Certificate, the Contractor shall submit to the Employer’s 
Representative one original and six copies of a Commissioning and Completion Report for each 
Section of the Works. The Works, or, if applicable, the Section, shall not be considered to be 
completed for the purposes of taking-over until such Commissioning and Completion Reports have 
been submitted to the Employer’s Representative. 

2.2.8.5  As-Built Documentation 

GENERAL 

Immediately after the Operational Acceptance of the Facilities, the Contractor shall update all final 
documents in accordance with the modifications made. When a document contains all 
modifications, it shall be marked As-built.  

As-built documentation shall be submitted to the Employer in four (4) sets and to the Engineer in 
one set, at the latest two months after Operational Acceptance of the Facilities.  

For drawings, A3 size and larger, one of the sets issued to the Employer, shall be of reproducible 
transparent material (PVC). In addition two soft copies, CD ROMS or similar computer storage 
media, shall be supplied for all As-Built drawings.  

The supply of As-built documents shall comprise but not be limited to all AutoCAD drawings for 
construction and installation, calculations, instructions for operation, maintenance, repair and 
adjustment, apparatus lists, spare parts lists containing information needed for ordering for all 
equipment supplied under the Contract. 

GENERAL MANUALS 

The following general manuals, covering the whole project, shall be delivered: 

• A general description of the equipment in this contract 

• Operating instructions, suitable for training of personnel 
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• General maintenance instructions, describing frequencies and methods for regular 
inspections, for planned maintenance and for regular part replacements. The instructions 
shall also include fault location guides. 

• The manuals shall include spare part lists and description of any special tools needed for 
service of the equipment. 

• All other drawings or manuals that are not mentioned, but are deemed necessary for a safe 
and proper handling of the delivered equipment. 

PLANT DESIGN DOCUMENTATION 

The following documents shall be delivered: 

• All layouts, construction and installation drawings 

• All design, calculations, regarding civil, electrical and mechanical design data and 
computations 

• Design Drawings, Sag and Tension Chart, tower schedule, tower spotting data, etc. 

 
PLANT DOCUMENTATION 

Documents for approval shall be delivered before the work is started but shall also be included in 
the as-built documentation as follows; in case of alterations agreed upon by all parties, new 
documents shall be issued: 

• Type test certificates for important plant; data specifications on other plants 

• Routine test certificates 

• Data lists with Engineer required amendments incorporated. The contents of the lists shall 
correspond to the schedules of this document. Data lists will be regarded as binding for 
the manufacturer 

• Dimension drawings. They shall be regarded as binding for the manufacturer and shall 
contain measures, weights and features of the plant 

• Detail drawings as required by the Engineer 

2.2.9 Progress Reports 

Work plans, monthly programs and reports shall be provided by the Contractor. At the end of each 
month, the Contractor shall submit suitable written progress reports to the Employer and Engineer 
with the progress of design, manufacture, delivery, transport, erection, etc. If the progress of the 
Works does not conform to the approved Program, the Contractor shall indicate these deviations, 
with substantiating reasons. 

2.2.10 Manufacture 

Before commencing any manufacture of the Plant, the Contractor shall submit for the approval of 
the Engineer, the drawings of the manufacturers of the plant. After such approval has been given, 
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the manufacture shall be planned and performed according to the Specifications and to the 
satisfaction of the Engineer. 

The Engineer shall be afforded every opportunity to control and inspect the manufacture and testing 
of materials in the steelworks, rolling mills, foundries, factories etc., and their assembly in the 
workshops of the Contractor and his Subcontractors. 

2.2.11 Site Regulations and Safety 

The Employer and the Contractor shall establish Site regulations according to the General 
Conditions of Contract. 

The Contractor shall provide appropriate training in handling plant and machinery to the workers 
and laborers before the commencement of work. All workers employed by the Contractor shall be 
insured against any accident. 

2.2.12 Notices and Permits 

The Contractor shall give the requisite notice and obtain any necessary approvals from the 
Government or Authorities. Authorities’ Inspectors may be required in the case of excavations, 
trenching and (in particular) blasting operations; the Contractor shall pay for all permits required 
prior to and during the execution of the Contract, including those required for all temporary works. 

2.2.13 Verification of Dimensions 

Before work is commenced on any structural element required to be fabricated, or provided under 
this Contract, the Contractor shall verify by measurement on site, the relevant dimensions of all 
work previously completed. 

2.2.14 Site to be Kept Tidy 

Throughout the progress of the Works, the Contractor shall keep the site and all working areas in a 
tidy and workmanlike condition, and free from rubbish and waste materials. Other items, which at 
the present time are not required for use by the Contractor, shall be dispersed about the site in an 
orderly fashion, or shall be properly and securely stored. 

The Contractor shall not mobilize and demobilize of any construction plant, materials, etc. from the 
site without the approval of the Employer or Engineer. 

2.2.15 Site Supervisors 

The Contractor shall provide the services of competent specialists to supervise the construction of 
the Works and erection / installation of Plant at the Site. The Contractor’s Site Supervisors shall be 
given full responsibility and authority to negotiate and agree points arising out of the Works, in 
order that the Works may proceed with a minimum of delay. Directions and instructions given by 
the Employer or the Engineer to the Site Supervisors shall be interpreted as having been given to the 
Contractor. 

2.2.16 Safety of Personnel 

The maximum safety, consistent with good erection/installation practices shall be afforded to 
personnel directly engaged on this Contract, or to persons who, in the normal course of their 
occupation, find it necessary to utilize temporary works erected by the Contractor to access the 
working area. 



6-23 

 

Once any section of the Works or Plant has been energized, the Contractor shall establish a system 
for ensuring the safety of personnel and plant. While the Works, Plant are under the control of the 
Contractor, the Contractor shall be primarily responsible for the safety precautions. While the 
Works, Plant are under the control of the Employer, the Employer shall be primarily responsible for 
these precautions. 

2.2.17 Packing and Transport Marking 

All parts of the Plant shall be well packed and protected against loss or damage during the transport 
by sea and land and whilst in storage under adverse climatic conditions. All packing shall be 
performed in such a way that the plant will not be damaged by overturning of the packages or by 
weather. Dimensions of packages, crates, etc., shall be suitable for road transport. Instructions for 
handling shall be clearly marked on all parts, packages and crates.  

All parts, packages and crates shall be adequately marked to enable identification. Each item 
contained in a package shall be clearly identified on the packing list by its description and part 
number and assembly drawing reference, and each item shall be marked or labeled to correspond 
with the packing list. The marking system to be used shall be as instructed by the Engineer. 

All packages shall allow for easy removal and checking at site. Wherever necessary, proper 
arrangement for attaching slings for lifting shall be provided. All packages shall be clearly marked 
with signs showing ‘up’ and ‘down’ on the sides of boxes, and handling and unpacking instructions 
as considered necessary. Special precautions shall be taken to prevent rusting of steel and iron parts 
during transit by sea or storage on land. 

The cost of all plant needed for the temporary fixing and supporting of the various parts of the Plant 
and the various packages to crane hooks, etc., during handling, transport and storage and the cost of 
load distribution beams, etc., where they form part of the packing or crates, shall be included in the 
Contract Price. 

The Contractor shall be entirely responsible for all packing and any loss or damage shall be made 
good by the Contractor and, except where otherwise provided, at the Contractor's own expense.  

Identification, reinforcement or upgrading of roads/bridges for access to the site and for transport of 
plant and materials shall be the responsibility of the Contractor. Any costs associated with 
identification, reinforcement and upgrading of roads and bridges shall be deemed to be included in 
the Contract Price. 

2.2.18 Corrosion Protection and Painting 

2.2.18.1  General  

All parts of the Plant shall be protected against corrosion under service conditions. The protection 
shall also prevent corrosion during transport, storage and erection. Because of the high humidity at 
the Site, the protection shall be carried out at the Contractor's workshop. 

Damage to the protection during transport, erection, etc., and erection joints, shall be repaired to the 
same quality as specified for the plant item. 

2.2.18.2  Surface Protection  

All steel and iron surfaces to be painted shall be prepared by means of sand or shot blasting or other 
approved methods. Before being blast-cleaned, the surfaces shall be cleaned of oil and grease. The 
surfaces shall be of clean metal and shall be dry and free from any foreign matter at the time of 
painting.  
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All surfaces to be painted shall be smooth, even and free from dirt, rubbish and shall be dry and 
protected from dampness; i.e., surfaces shall be free from anything that will adversely affect the 
adhesion or appearance of paint or galvanizing.  

All defective concrete/cement plaster shall be cutout and trimmed, holes in internal plaster faces 
shall be made good with approved material. All dirt and powdery substrate shall be removed with 
slightly damp cloth. 

All laitance shall be removed from concrete surfaces by wire brush or blasting. All holes, defects 
shall be filled and repaired by epoxy grouts. All dust and/or mill scale etc. shall - if necessary - be 
removed from new metal surfaces with a wire brush, chipping hammer or grinding. The surface of 
the metal work shall then be primed with an approved metal primer before application of the 
undercoat. 

Pre-treatment of the galvanized surfaces includes etch-cleaning, sweep blasting (preferred) or emery 
paper used to clean and roughen the surface, remove any matter detrimental to the adhesion and to 
achieve a better anchor pattern. 

Wood surfaces shall have all ironwork removed prior to the preparation of surfaces and re-fixed 
upon completion of the paint. All knots and resinous parts in wood surfaces shall be treated by two 
coats of shellac varnish. Cracks and holes shall be treated by one coat of primer and filled with 
approved filler. 

2.2.18.3  Painting  

The painting shall be carried out in an efficient and professional manner to the satisfaction of the 
Engineer. The quality and colors as well as the application of the paints shall be approved by the 
Engineer and the Contractor shall submit detailed information, samples and the Manufacturer's 
recommendations for the paints for approval. 

Emulsion paints shall be used for internal cement plastering and internal fair-faced concrete of walls 
and ceilings. All emulsion paints shall be washable consisting of:  

• One coat of acrylic primer sealer 

• Two coats of filler based on alkaline resistant polyvinyl-acetate 

• Two coats of polyvinyl-acetate emulsion flat finish 

Oil paints shall be used for wood surface and internal cement plastering and internal fair faced 
concrete in confined humid areas such as bathrooms, consisting of: 

• One coat of acrylic primer sealer 

• Two coats of filler, based on alkaline resistant polyvinyl-acetate 

• Two finish coats, based on alkyd resins 

Varnishes shall be used for wood surfaces and shall be of one of the following types: 

• Polyurethane varnish 

• Synthetic varnish of linseed oil alkyd resin 
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All un-galvanized external surfaces except nuts, bolts and washers which may be removed for 
maintenance purposes, shall be painted at the manufacturer's works as follows: 

• A primary coat of rust-inhibiting paint. 

• Two coats of non-glossy oil and weather resisting paint, the second of which shall be 
applied on completion of work tests. 

• One final coat of aluminum, oil and weather-resisting non-fading paint. 

The total thickness of the above coatings shall be minimum 160 μm for outdoor surfaces and 120 
μm for indoor surfaces. 

Other paint systems:  

• Epoxy paints for concrete shall be as per the specification. 

• Oil resistant paints shall be epoxy paint resistant to all types of oil.  

Paints for steel and galvanized surfaces are specified under “General Technical Requirements 
Mechanical”. 

APPLICATION OF PAINTS (GENERAL) 

All paint application shall be done in line with the paint manufacturer’s instructions. Before 
applying any paint, all prepared surface shall be dry and clean. All priming paints shall be applied 
by brush except for etch primer which may be applied by brush or spray. Paints shall be applied as 
evenly as possible to provide a smooth coating of uniform thickness. Damaged areas of priming 
coats or undercoats shall be made good before further coats of paints are applied. The various coats 
of paint shall be distinguishable from each other by their shade. 

The Contractor shall inform the Engineer in good time before starting to apply the next coat so that 
the Engineer shall have the opportunity of approving the previous coat. Painting systems shall not 
be carried out at temperature below 5°C or above 35°C. Trial coats shall be prepared at the request 
of the Engineer. The Contractor shall, upon completion remove all paint where it has been spilled, 
splashed or spattered on surfaces including sanitary fixtures, glass, and hardware. It shall be 
removed without marring the surface finish of the item being cleaned. 

2.2.18.4  Galvanizing 

Except where otherwise specified, all ferrous parts shall be galvanized. The dry film thickness or 
galvanization thickness on steel shall be measured by means of a magnetic or electrical thickness 
gauge such as "Microtester" or "Elcometer", and recorded in a tabulated form, indicating each layer 
of coat and the total dry film thickness. Contractor is responsible to provide such instrument without 
any charge to the Employer. 

Galvanizing shall be applied, not less than 98% of which must be pure Zinc. The galvanizing 
procedure shall be started only after having finished all chipping, trimming, fitting and bending. 
Also, all drilling, punching, cutting and welding shall have been completed and all burrs removed. 

All steel, including bolts, nuts and washers, shall be galvanized at the manufacturer’s premises by 
means of hot dipping in accordance with internationally recognized standards such as ASTM A 239, 
or equivalent. The Zinc coat applied shall conform to ASTM A-123, minimum thickness grade 85 
and higher (see Table 2, ASTM A 123-89a). 
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Galvanizing shall consist of a continuous coating to minimum weights (g/m2) as follows: 

• Rolled steel exposed to the atmosphere only   600 g/m2 

• Rolled steel under the ground surface  1,500 g/m2 

• Cast iron and malleable iron    600 g/m2 

• Bolts, nuts and washers     375 g/m2 

The zinc coating shall meet the requirements according to BS 729, ASTM, A123, A153, A239 and 
A385, DIN 50961, 50976, 50978 or other equivalent methods and international standards. All steel 
shall be fully fabricated before galvanizing, no machine or shop work, boring, punching, etc., will 
be allowed after galvanizing. 

2.2.19 Structural Steel and Cast Iron 

Structural steel shall be made by the open-hearth basic oxygen or electrical furnace process.  

In order to reduce the risk for material confusions, only two strength classes may be used. Suitable 
classes are low tensile steel (yield point 220 - 260 N/mm²) and high tensile steel (yield point 300 - 
350 N/mm²). 

Steel shall comply with the requirements of ASTM A143 and embrittlement tests shall be made in 
accordance with that specification. 

If the Contractor intends to use more than one quality of steel, they will be required to take every 
precaution to the satisfaction of the Engineer, against any possible intermixing of different qualities 
during transport, storing, handling manufacture and installation. 

Cast iron shall have a tensile strength of at least 140 N/mm². It shall be made from the best grey pig 
and scrap iron, and shall be close-grained, tough and uniform in character. 

Malleable iron shall be of the black hearth type with a tensile strength of not less than 330 N/mm². 

2.2.20 Copper, Aluminum Alloys and Clad Steel 

Copper and aluminum stranded conductor material shall meet the requirements of IEC Standards. 
The specification of proposed aluminum alloys shall be submitted for approval. 

The preferred aluminum-clad steel to be supplied is Alumoweld or substantially equivalent. The 
preferred copper-clad steel to be supplied is Copperweld or substantially equivalent. 

2.2.21 Marking 

A legible mark of origin shall be applied on all castings and forgings, particularly on conductor and 
overhead ground wire hardware, and on insulators and associated hardware. Insulators shall, in 
addition, be marked with the mechanical or electromechanical failing load or a corresponding code 
number. Each separate member of the structure shall be marked indicating tower/pole type and 
number and the piece corresponding to the shop drawings. These marks shall be embossed into the 
steel before galvanizing, or concrete as part of the casting, in such a manner as to be plainly visible 
after manufacture. 
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2.2.22 Concrete Works 

2.2.22.1 General 

In general, and except where otherwise specified, the Contractor shall supply all labor, materials 
and plant required for the concrete work and all tests thereon and shall: 

• Nominate the sources of materials, testing and mix design 

• Mix, transport, place, compact, finish and cure all concrete 

• Erect and dismantle all forms and formwork 

• Produce and install all steel reinforcement 

• Embed, as required, all items, whether supplied and erected directly or by other 
Contractors, in accordance with these specifications and drawings. 

2.2.22.2  Cement 

The type of cement to be used shall depend on the constructional circumstances and on the 
prevailing local conditions. Ordinary Portland cement, ASTM C-Type I, may be used at places not 
exposed to chemical aggressiveness. Moderate sulphate resistant cement and highly sulphate 
resistant cement shall be used as per the recommendation of the soil investigation reports and 
written approval of Engineer and the Employer. No extra payment will be made to the Contractor 
for the use of sulphate resistant cement. 

Cement shall be delivered to the site in bulk cement containers or in sealed bags clearly marked 
with the maker's name and shall be carefully stored in a waterproof shed with a raised floor or in a 
silo of approved design. Each consignment of cement shall be stored apart from earlier 
consignments and the cement shall be used in the order in which it is delivered. 

The Contractor shall ensure that each consignment is accompanied by a certificate from the 
manufacturer certifying that the cement in that consignment is in accordance with the Specification. 
Weathered or congealed cement, or cement more than three (3) months old after production, shall 
not be permitted to be used unless otherwise approved by the Engineer after the quality test. 

Cement shall be stored in a suitable weather-tight enclosure on a board platform raised off the 
ground. The enclosure should be such that free circulation of air around the bags of cement is kept 
to a minimum. Any cement that has become damp, caked or lumpy shall not be used. Concrete 
batching operations shall be organized so that cement that has been manufactured first is used first. 

Each consignment of cement may, after delivery to the site and at the discretion of the Employer, be 
subjected to the whole of the tests and analyses required by the standard Specification. 

The Employer may reject any cement as a result of any tests thereof, notwithstanding the 
manufacturer's certificate. The Contractor may also reject cement which has deteriorated owing to 
inadequate protection or other causes or in any other case where the cement is not to his satisfaction. 
The Contractor must remove all rejected cement from the site without delay and expenses for the 
Employer. 

The Contractor shall arrange for these tests to be carried out at his own expense. 
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2.2.22.3  Aggregates 

All aggregates to be used for the Works shall be crushed rock type complying with the requirements 
of BS 882 or equivalent in all respects and shall be subject to the tests laid down in BS 812 or 
equivalent. The Contractor shall furnish to the Engineer samples of both the proposed fine and the 
coarse aggregates, together with such full details as the Engineer may require. No aggregates may 
be used in the Works until approved by the Engineer.  

During the work, the Engineer shall order such tests he may consider necessary on the aggregates; 
any aggregates found to have unsuitable characteristics at any time shall not be used in the Works 
and shall be removed from the Site. Aggregates are subject to the Employer’s approval.  

The various fractions of fine and coarse aggregates shall be stored separately and in such a manner 
as to avoid the admixture of dirt in the concrete. Aggregates shall be handled in such a way that 
separation is avoided.   

Maximum size of aggregate used in concrete shall not be more than 20 mm. The combined 
aggregate shall be as coarse-grained and dense-graded as possible.  Fine and coarse aggregates shall 
be stored so that they are kept clean and free from contamination and are not subjected to 
segregation. Where a clean hard surface is not available for the stockpiles, the bottom 150 mm of 
the aggregate piles that are in contact with the ground shall not be used.  

2.2.22.4  Grading of Aggregates 

The grading of the fine and coarse aggregates shall be such that when they are mixed in the 
proportions decided for each class of concrete, the grading of the combined aggregate shall be 
suitable for making dense concrete of appropriate workability, containing the proportions of cement 
and water prescribed.  

The proportions of fine and coarse aggregates and the maximum size of the coarse aggregate to be 
used in each class of concrete shall be approved by the Engineer.  

The Contractor shall be responsible for mixing the aggregates in the proportions approved by the 
Engineer for each class of concrete and each section of the work. He shall submit samples of the 
concrete material to the Engineer and the Employer well before starting any concrete work, and 
have test cubes made and tested from the aggregates and the cement which he intends to use. 
Concrete works must not begin until such samples and tests are to the Engineer's satisfaction.  

Fine aggregate (sand) shall consist of clean material or manufactured sands and coarse aggregate 
shall consist of clean gravel, crushed gravel or crushed stone. Both the fine and coarse aggregates 
shall comply with ASTM C33. Sulphate and sulphide shall be in such quantities that the whole 
proportion, in sulphur trioxide, be less than 1 percent of the mass. Prohibited aggregates include:  

• Feldspathic or schistose rock  

• Aggregates containing charcoals or their residues such as coke, ashes, clinkers, finders.  

2.2.22.5  Water 

The water to be used for mixing and curing of concrete shall at all times be kept clean and free from 
deleterious materials such as oil, acid, alkali, silt, etc. which effects to the cement, aggregate or the 
steel reinforcement. Water chemical analysis tests shall be carried out before commencement of 
foundation works.  
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2.2.22.6  Admixtures 

No admixtures shall be used without written approval of Engineer and the suitability of admixtures 
must be proven in trial mixes in presence of representative of Employer. If required to improve the 
quality of concrete (workability, finish and water tightness), water reducing and set retarding agents 
and plasticizers shall be used in accordance with ASTM C-494. Under no circumstances shall 
calcium chloride or any admixtures containing calcium chloride be permitted in the concrete.  

Manufacturer’s recommendations and instructions concerning overdosing of additives shall be 
strictly observed and mixture containing chlorides shall not be used under any circumstance.  

2.2.22.7  Concrete Mixing, Placing and Compaction, Protection and Curing 

MIX DESIGN  

Full details of the components forming the concrete mix proposed to be used by the Contractor shall 
be submitted to the Engineer for assessment least one (1) month before any concreting operations 
are commenced. Once the proposed mix has been approved by the Engineer, it shall not be varied 
by the Contractor unless the Engineer’s prior approval has been obtained.  

No concreting shall be commenced in any portion of the work until the preparations and the 
concrete mix design have been approved, and permission been granted by the Employer.  

The required minimum concrete class is a C 25 as per BS standard. The mix design of the concrete 
has to be approved, and its suitability proven in trial mixes at site. In case of use of ready mixed 
concrete, trial mixes may be waived if an earlier proven mix design is used.  

The concrete mix shall be designed and tested and their submission shall include the following 
information:  

• Source, nature and grading of both the fine and coarse aggregates  

• Type and supplier of the cement to be used  

• Proportions by weight of both the fine and coarse aggregates  

• Weight of cement per cubic meter of concrete  

• Water-cement ratio by weight  

• Estimated slump of the mix 

• Arithmetic mean compression strength of the mix at 7 days and 28 days using cube 
compression test samples, plus the standard deviation of the test strengths and the number 
of cubes tested.  

Any admixtures specified for inclusion in the concrete mixes or that the Contractor intends to use in 
his mixes (and they have had the prior approval of the Engineer) shall be included in these trial 
mixes. The ratio of the weight of fine aggregate (sand) to the total weight of aggregates shall be 
between 0.35 and 0.50. The minimum cement content shall be 350-400 kg/m3 and the maximum 
water cement ratio by weight shall be 0.45.  

The Contractor shall allow for the cost of all such testing in his Tender as well as any further testing 
and additional reporting that the Employer/Engineer may require.  
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MIXING OF CONCRETE  

All concrete shall be mixed in power driven mixers, approved by the Engineer. If required in some 
locations (i.e., a mixing machine transportation problem), volume basis will be allowed as long as 
careful controls are maintained and written approval from the Engineer has been received.  

The concrete materials shall be accurately measured to ensure the production of uniform batches of 
concrete. The Contractor will be required to proportion the materials by weight at all times. If 
required, the materials may be measured by volume and the proportions in each batch adjusted to 
suit whole bags of cement after getting written approval from the Engineer. Only unbroken bags of 
cement may be used. Bags of cement that have partially set, contain any lumps, or have become wet 
at any stage shall not be used.  

Volume measurement shall be carried out using well-proportioned gauge boxes. Under no 
circumstances will the volumes be proportioned by shovels. The gauge boxes shall be loose-filled 
with the material being measured then struck off level with a straight edge then discharged into the 
mixer. The required volume of mixing water shall be adjusted to allow for the free moisture 
contained in the aggregates. Personnel in charge of the concrete mixing operations shall be trained 
and experienced in this method of concrete production.  

The batch mixture shall be rotated at a speed recommended by the manufacturer and all concrete 
shall be mixed for a minimum of 1½ minutes from the time the last of the materials have been 
placed in the mixing drum. The mixing shall continue until the materials are thoroughly and 
uniformly mixed and the concrete is uniform in color and texture. The entire batch must be 
discharged from the mixer before recharging commences. Each batch of concrete shall have a 
similar appearance. The slump of the concrete shall normally be between 25mm and 50mm 
corresponding to a stiff, plastic consistency.  

All plant for mixing shall be cleaned and free from all dirt and debris. All mechanical equipment 
(mixture, vibrator, etc.) and the stock of construction material (cement, aggregate and sand) shall be 
checked before starting a concrete pour to ascertain whether or not it is in good operation condition 
and sufficient in quantity for the foundation work. The Contractor shall always have at least two 
vibrators in operating condition at the location of the concrete placement.  

In hot weather conditions, various means should be employed to lower the temperature of concrete 
as:  

• Using cold water; the use of ice is to be limited to chill the mixing water, but no ice is to 
be used during batching.  

• Avoiding the use of the hot cement  

• Insulating water supply lines and tanks  

• Cooling coarse aggregate   

• Shading and/or cooling mixer drums  

• Adequately watering of sub-grade, formwork and reinforcement  

• Avoid concreting around midday  

• The temperature of fresh concrete must in no case exceed +30°C 
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PLACING AND COMPACTION OF CONCRETE  

Concrete shall be conveyed from the mixer to moulds by a method that prevents segregation or loss 
of the ingredients. It shall be placed as nearly as practicable in its final position to avoid segregation 
due to re-handling or flowing.  

The placement of concrete shall be at such a rate that the concrete is at all times plastic and flows 
smoothly, ensuring that the concrete in its final position shall be dense and homogeneous.  

The placement of concrete in the moulds shall be completed within ½ hour after the introduction or 
the mixing water to the cement and the aggregates in the concrete mixer. Batches in excess of 30 
minutes of mixing the concrete shall be rejected and replaced by fresh concrete without any extra 
cost to the Employer. Each formwork shall be filled with concrete as a continuous operation. The 
written approval is required for construction (working) joints, if required.   

Concrete shall be placed and compacted/vibrated in horizontal layers of not more than 300 mm 
thickness each and vibrators and other compacting equipment shall be to the satisfaction of the 
Engineer.  

When placing concrete in the foundations with a fall over 1 meter, appropriate method must be 
adopted by the Contractor to prevent separation of concrete.   

PROTECTION AND CURING   

Cement-based repairs may require some initial protection, because rapid drying could halt the 
hydration of the cement and lead to shrinkage cracking, de-lamination and weakness.  

Careful curing is essential by covering with absorbent material that is kept damp, preferably 
covered in turn by polythene or similar sheets, which are sealed at the edges. Shading from the sun 
may be necessary. Importantly, alternate wetting and drying must be prevented because of the 
alternating stresses that it would cause.  

If repairs are to be carried out during hot weather, it is advisable to shade the work from direct 
sunlight in order to prevent drying out of cement-based repairs or over-rapid stiffening of resin-
based materials.  

Requirements for curing large volume repairs are similar to those for new construction. Although 
they are less critical in this respect than thin patches, curing is important to a durable result. Normal 
curing methods are usable except that sprayed-on curing membranes are suitable if a surface coating 
is to be applied later.  

During the initial stages of hardening, the concrete shall be protected from the direct rays of the sun 
and from drying winds. The formworks containing the hardened concrete shall not be disturbed or 
give external forces.  

To ensure proper curing, all concrete shall be kept moist for a period of at least 10 days. 
Foundations shall not be backfilled before they have been cured and inspected. The foundations 
shall not be subjected to any loads in addition to those existing at the time of the placing of the 
foundation concrete until the curing period has elapsed. Curing compound membranes shall be 
applied uniformly by spray, leaving no pinholes or gaps, at a rate not to exceeding 4.91kg/m/liter. 
The curing compound shall be applied after finishing operations are completed and surface moisture 
has disappeared.  



6-32 

 

2.2.22.8  Ready-mixed Concrete 

Ready-mixed concrete may be used in the Works, provided adequate control is maintained of the 
supply, mixing, and placing of the concrete.  

Concrete shall be placed and compacted in its final position within 90 minutes of the water being 
added to the mix. If the Bidder/Contractor proposes the use of pumps for the transporting and 
placing of concrete, he shall submit a detailed method statement. The Contractor shall ensure that 
pumping shocks shall not be transferred from the pipeline to the form-work, to previously laid 
concrete or to the structure. The initial discharge of any pumped concrete shall be discarded 
completely.  

2.2.22.9  Steel Reinforcement 

The steel reinforcement shall consist of hot rolled deformed bars conforming to the requirements of 
BS 4449, Grade 460 or higher. The specific number, type and location of ridges on the deformed 
bars shall be approved by the Engineer and the Employer.  

The number, placing and fixing of bars shall be in accordance with the drawings and approved bar 
bending schedules, or otherwise, as directed by the Engineer.  

All reinforcing bars shall be bent in accordance with the relevant standard. In particular, no 
reinforcement shall be heated. All reinforcement shall be rigidly fixed in position to the concrete 
cover specified by an approved means.  

All chairs, tie-wires or other devices used to connect, support, secure or fasten reinforcement shall 
be provided as per the requirement and as directed by the Engineer.  

All reinforcing bars shall be stored in a clean, dry place on platforms off the ground. Grease, oil, 
paint or any other substance that will affect the bond of the reinforcement shall not be allowed to 
come in contact with the bars.  All such substances shall be cleaned off the reinforcement before it 
is placed for concreting. .   

All reinforcing bars shall have a protective cover of not less than 100 mm at the bottom of footings 
and on any surface of concrete that will be exposed to salt water and 50 mm for concrete exposed to 
weather or soil.  

2.2.22.10 Formwork 

The Contractor shall be entirely responsible for the design and construction of the formwork to be 
used for concreting.  

The formwork shall have sufficient strength to withstand the pressure resulting from placement and 
vibration of the concrete, and shall be maintained rigidly in position.  

All form-works shall be of such tight construction that slurry cannot flow out at the joints during 
pouring and compaction. If required, joints shall be sealed with foam rubber strips.  

No concrete shall be placed until the Engineer or his representative has examined and approved the 
formwork.  

2.2.22.11 Surface Finish  

Unless otherwise shown on the drawings, all permanently visible concrete surfaces shall have a 
regular finish of uniform texture free from holes, pins and formwork.  
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Should any section of the concrete present a rough, uneven, honeycombed discolored or imperfect 
appearance when the shuttering is removed, it shall be chiseled to such a depth and refilled and 
properly refaced with such class of concrete as the Employer may direct.   

In the event of excessive porosity being discovered, the defective area shall be chiseled and make 
well as specified above, all at Contractor's cost. No plastering of such concrete areas will be 
permitted.  

Concrete foundation edges above the ground level and 300 mm below the ground level shall be 
beveled by inserting 25 mm triangular edges in the formwork.  

Concrete foundation tops shall be designed and finished to prevent the accumulation of water.  

Concrete surfaces shall be wood float or steel trowel finished as specified on the Drawings or 
instructed by the Engineer. All finishing works shall be carried out in accordance with the relevant 
specification of British Standard and to the satisfaction of the Engineer.  

All concrete foundations shall be treated with an asphaltic or equivalent coating in order to be acid-
resistant. The surface to be covered must be perfectly clean. The coating shall be applied on the 
formed surface of the foundation with a layer at least 2 mm thick.  

The required protective painting of foundations shall not be executed until the end of the curing 
period to obtain a completely dry surface. Painting shall be done according to the specifications of 
the supplier.  

2.2.22.12 Fixing of Steel Structures 

Where shown on the drawings or as directed by the Engineer, steel items shall be embedded directly 
in correct positions in primary concrete. All brackets, anchor bolts and other steel items, for which 
recesses in concrete have been made, shall be fixed by secondary concrete after careful alignment to 
correct positions.  

2.2.22.13 Testing of Concrete  

The Contractor shall design and test concrete mixes, which have 28 days cubicle compressive 
strength of 25 N/mm2.  

All testing of concrete shall be carried out in accordance with the requirements of BS 5328: Part 4 
and BS 1881 or equivalent. During the placing of concrete for each section of the work and at such 
other times as directed by the Engineer and the Employer, quality certificates of all materials shall 
be submitted and 3 sets of test cubes, size 15 cm x 15 cm x 15 cm, shall be taken, each set 
consisting of 6 cubes. From each set 3 cubes shall be tested after 7 days and the remaining 3 cubes 
after 28 days. The compressive strength of the cubes shall not be less than 25 N/mm2 after 28 days.  

Consistency and bleeding test and such other preliminary tests as the Engineer may direct, shall be 
taken as often as directed by the Engineer or Employer. No concrete of any type or class shall be 
used in the Works before the preliminary tests have shown specified compressive strength and 
workability. 

All test cubes shall be well marked and cured as specified.  

2.2.22.14 Maintenance Tools and Plant 

The Contractor shall include and supply all tools and plant with latest calibration certifications that 
are required for the normal operation and maintenance of the equipment being supplied under the 
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Contract. All tools and plant shall be subject to the inspections and/or tests on the functions 
specified in the Supply Requirements and guaranteed in the approved drawings.  

Instruction manuals of tools and plant shall be submitted for approval in the same manner as the 
installation operation and maintenance manuals and when finally approved, one original and three 
copies shall be prepared and forwarded to the Employer.  

Each tool and plant item shall be clearly marked with its size and/or purpose and shall be packed in 
the appropriate box with three (3) sets of an operation and maintenance instruction book. All 
nameplates, duty labels and instruction plates on tools and appliances shall be marked in English.  

2.2.22.15 Auxiliary Electrical Supply 

The Contractor shall be entirely responsible for providing auxiliary electricity supplies needed on 
Site for construction and commissioning.   

2.2.22.16 Temporary site Installation 

The Contractor shall be entirely responsible for providing all temporary site installations of every 
kind that may be required for carrying out the works including the facilities concerning office, 
living accommodation, fenced storage areas, lockable sheds, installations for supply of industrial 
water, power and compressed air, etc. The Contractor shall plan all temporary site installations 
required for the works to the approval of the Engineer. After completion of the work, such 
temporary installations are to be removed and the site left clean.    

All costs for the construction and/or supervision and the removal or handing over to the Employer 
of all temporary site installations shall be deemed to have been included in the price schedules.  

2.2.22.17 Running Costs 

The Contractor shall be entirely responsible for the running and maintenance costs throughout the 
period when the site works are being carried out, including all temporary site installation works.  

The costs for running and maintaining the temporary site installations together with other running 
costs necessary for the satisfactory execution of the works shall be deemed to have been included in 
the price schedules.  

2.2.22.18 Social Safeguards 

The Contractor shall minimize the locations of transmission towers in agricultural and populated 
areas. Where routing of transmission towers across agricultural and populated areas is unavoidable, 
the tower locations shall be positioned to completely avoid houses, structures, and interference with 
social and cultural assets. The Contractor's detailed line route design will be reviewed and approved 
by the Employer, in consultation with any affected people, after verification of its land acquisition 
impacts.  

2.3 Static VAR Compensator 

2.3.1 Description of Work 

The intent of this Specification is to have the Contractor furnish and install a complete Static VAR 
Compensator (SVC) and any required harmonic filter/shunt capacitor banks. In addition, the SVC 
should have a short-term overload rating for short durations, less than 5 minutes. It is anticipated 
that this short time rating will not increase the size of the main step-up transformer. The main step-
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up transformer should be rated for the steady state rating of the SVC. The SVC will be connected to 
a position in the existing Chimtala Substation 110kV bus.  

The Contractor shall provide with their proposal, project experience in providing SVC systems in 
undeveloped countries. Information provided shall include location, rating, voltage, and references 
with names and contact information. 

These specifications cover the design, manufacture of equipment, construction, installation, testing, 
commissioning, warranting, training, and placing into successful operation a complete SVC facility. 
The Contractor shall provide all necessary design, materials, equipment, and construction to provide 
a complete “turnkey” installation. It is the intent of these specifications to describe the required and 
desired features and performance requirements of the SVC and define the interconnection 
requirements to the Chimtala Substation. No attempt has been made to describe all details of the 
intended design. It is the responsibility of the selected Contractor to define, design, and construct all 
aspects of the turnkey installation whether or not specifically described in this specification. It is the 
intent to purchase the Contractor’s standard system design and installation, to the extent possible, 
with such modifications required to provide the functions and performance specified herein.  

The SVC will be required to work successfully as part of an a Reactive Power Compensation (RPC) 
system that will consist of the SVC, new Mechanically Switched Shunt Capacitors (MSCs) at Pul-e-
Khumri, Chimtala and Kabul North Substations, existing MSCs at the Pul-e-Khumri, Chimtala and 
Kabul North Substations, existing Mechanically Switched Shunt Reactors (MSRs) at the Chimtala 
Substation, new Fixed Series Capacitors (FSCs) on both circuits of the Pul-e-Khumri to Chimtala 
220 kV transmission line, and if installed, a new SVC at a new Kandahar East Substation, located 
some 450 km to the south of Kabul.  The SVC controller will be required to optimize and control 
the switching of all the MSRs and MSCs at the Pul-e-Khumri, Chimtala and Kabul North 
Substations.  The SVC will be designed as part of this entire system without instability or negative 
interactions with any of the other components of the total RPC system.  The SVC control system 
shall be capable of being reprogrammed in the future to allow the SVC to adapt to unanticipated 
changes in the Afghanistan electrical system. 

The SVC is important to the stability and integrity of the bulk transmission system in the area. 
Therefore, the Employer desires to pursue options to help ensure the availability of the SVC for its 
intended use. The location of the SVC and inexperience of the Employers operation and 
maintenance personnel require a design that emphasizes reliability, simplicity and ease of 
maintenance. Of primary concern are single contingency failures that have the potential to cause the 
entire output of the SVC to be interrupted for significant periods of time, such as a failure of the 
main step-up transformer or require complex diagnostic and maintenance procedures. The SVC 
shall be designed so that the failure of any single component, except the main step-up transformer, 
110 kV circuit breaker, 110 kV switches, and 110 kV buswork, should not affect the performance 
requirements described in Section 2 of these specifications. The Contractor shall provide a system 
with all necessary component redundancy to ensure rapid return to service in the event of any major 
component failure. 

The Contractor shall provide with their proposal, information on the process required to add 
capacity to the SVC. This information shall include all modifications to or replacement of 
equipment and controls that may be required. 

2.3.2 Material and Services Furnished by the Employer 

• Available system load flow and stability studies previously completed by the Employer or 
their contractors. In addition, the Employer will furnish to the selected Contractor 
electronic databases of the affected system in PSS/E format. 
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• Single line sketch for the SVC system is contained in Appendix A of these specifications, 
on sheet E-010. 

• Geotechnical considerations shall be coordinated with the substation design specified in 
SECTION 2.7. 

2.3.3 Material and Services Furnished by the Contractor 

The Contractor shall furnish all materials and services required for completion of the work. This list 
shall not be construed to be a complete listing of requirements, but rather a general overview. The 
scope of supply for the SVC system shall include, is not limited to, the following: 

A. Engineering, design, fabrication, shipping, assembly, testing and supply of the components 
of the SVC, its assemblies, and accessories necessary for connection of the SVC to the 
Chimtala 110kV bus. 

B. The high power semiconductor devices, as required, for reactor control and capacitor 
switching including their protection, control, monitoring and cooling systems. 

C. Harmonic filters as required to meet the specified harmonic performance levels. 

D. The SVC main step-up transformer(s). 

E. All current transformers and voltage transformers required. 

F.    All necessary equipment for the protection, control, indication and measurement of the SVC 
including interfaces to the Employer’s SCADA system. 

G. Sequence of events recorder and digital fault recorder to monitor the SVC and other 
substation equipment if required for trouble shooting of the SVC. 

H. Building as required to house the SVC equipment, control and protection equipment, 
batteries, spare parts and cooling equipment, including HVAC and fire protection systems. 

I.    SVC yard and associated substation civil work (i.e. site development, clearing, grading, 
retaining walls, drainage, fill, etc.), SVC site fencing, gates and site security during 
construction. 

J.    All required foundations and structures for the SVC equipment. 

K. Outdoor lighting system. 

L. SVC yard grounding and connection to the existing substation ground grid. 

M. Surge protection and lightning shielding. 

N. AC and DC distribution, including protection, batteries and chargers, distribution panels, 
and transfer switches. 

O. Primary and back-up station power source, location to be determined by the Contractor. 

P.    All special tools required for the assembly and maintenance of the SVC. 

Q. Wiring, connection and assembly of all equipment, apparatus, components, equipment 
frames, racks and switchboard panels. 
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R. All drawings and instruction booklets necessary to construct, operate and maintain the SVC 
and associated equipment. 

S.     Sufficient training of Employer personnel to enable them to operate and maintain the SVC 
without further assistance from the Contractor. 

T. Supervise and perform final checkout, startup and commissioning tests of all SVC 
apparatus and controls, and verify proper operation and functioning of same. 

U. A warranty for all SVC related equipment and substation components including the 
enclosure. 

V. Provide necessary post-construction landscaping to return the site to its original aesthetic 
state. 

2.3.4 Site Information 

Refer to Table 2.2 of the specification for site information. 

2.3.5 Site Conditions 

Refer to Table 2.2 and Table 2.3 for site conditions. 

The information in Table 2.3 supplements the information contained in Table 2.2 and is to be used 
for bid preparation only.  Contractor must independently develop the information to be used in 
actual design, subject to review and approval of the Employer. 
 

Table 2.3 Site Environmental Data 

No. Type of information Value Units 
1 Site elevation above sea level Refer to Table 2.2 m 

2 Maximum ambient – dry bulb thermometer Refer to Table 2.2 °C 

3 Maximum ambient – wet bulb thermometer 8 (high average dewpoint for 
July) °C 

4 Minimum ambient air temperature Refer to Table 2.2 °C 

5 Maximum daily average air temperature 31 °C 

6 Minimum daily average air temperature -1 °C 

7 Ice loading conditions (thickness) 12.7 mm 

8 Maximum ground snow depth 1 m 

9 Maximum frost depth 1 m 

10 Maximum steady wind velocity 55 m/s 

11 Wind gust factor or maximum wind gust 1.5 m/s 

12 Seismic zone and withstand data as per IEEE Std. 693 High  
13 Isokeraunic level Refer to Table 2.2 days/yr 
14 Dust concentration (or pollution level per IEC 60815-01) C - Medium  

16 Solar radiation level Refer to Table 2.2  

17 Ground resistivity 2000 Single soil layer Ohm-m 

18 Humidity Refer to Table 2.2  
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2.3.6 Performance Requirements 

2.3.6.1 System Electrical Characteristics 

The following power system characteristics apply at the Chimtala Substation. Minimum insulation 
requirements are also included.  This information is to be used for bidding only.  Contractor must 
independently develop data used in design, subject to review and approval of the Employer. 
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Table 2.4 System Electrical Characteristics and Minimum Insulation Requirements 

No. Type of information Value Units 
1 Normal AC system voltage, line to line Refer to Table 2.2 kV 

2 Maximum continuous ac system voltage, line to line 123 (1.12pu) kV 

3 Minimum continuous ac system voltage, line to line 93.5 (0.85 pu) kV 

4 Maximum short-term ac system voltage, line to line 297 (1.35 pu) kV 

5 Maximum duration of item 4) 1 s 

6 Minimum short-term ac system voltage, line to line 22 (0.2 pu) kV 

7 Maximum duration of item 6) 1 s 

8 
Continuous negative-sequence voltage component (used for 
performance calculation) 5 % 

9 
Continuous negative-sequence voltage component (used for 
rating calculation) 5 % 

10 Continuous zero sequence voltage component 5 % 

11 Nominal ac system frequency Refer to Table 2.2 Hz 

12 Maximum continuous ac system frequency 52.5 Hz 

13 Minimum continuous ac system frequency 47.5 Hz 

14 Maximum short-term ac system frequency 52.5 Hz 

15 Maximum duration of item 14) long term  
16 Maximum rate of change of frequency (df/dt) 0.2 Hz/s 

17 Minimum short-term ac system frequency 47.5 Hz 

18 Maximum duration of item 17) Long term  

19 Basic insulation level 650 kV peak 

21 Power frequency withstand voltage 230 kV  

22 

Maximum three-phase fault current 
- For performance requirement 
- For rating of SVC (See item 8.1.k) 

Contractor to Nominate 
Values 

 
kA 
kA  

23 Existing three- phase fault current 0.950 kA 

24 

Minimum three-phase fault current 
- For performance requirements 
- For safe operation of SVC 

 
0.500 
0.500 

kA 
kA 

25 Maximum single-phase fault current 5 kA 

26 Existing single-phase fault current 0.800 kA 

27 Minimum single-phase fault current 0.400 kA 

28 Harmonic background 
Contractor to Nominate 

Values 
 

------------------ 
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2.3.7 Rating and Performance 

A. The Contractor shall provide any capacitor banks required for SVC rating and harmonic 
filtering. 

B. The Contractor shall provide a temporary dynamic rating for the SVC for times less than 2 
minutes. It is anticipated that the main step-up transformer will be designed for the 
continuous rating of the SVC and will be allowed to overload for the dynamic swings. 

C. The SVC shall regulate the 110 kV bus voltage to a reference voltage continuously variable 
from 0.90 pu to 1.05 pu. Normal reference point of the SVC will be 1.00 pu. This value is 
compatible with the area generation and bus voltage requirements. 

D. The minimum continuous voltage for SVC operation shall be as low as possible and 
specified by the Contractor for the proposed design. 

E. The SVC shall be capable of operation in both MVAR and voltage regulation modes. 
Normal operation is expected to be voltage regulation. Slope of the SVC regulation system 
shall be continuously adjustable, or adjustable in steps not to exceed 0.5%, from 0 to 5% 
over the full continuously variable range of the SVC. 

F.   The Contractor shall specify the temporary overvoltage capability of the proposed design 
and design the SVC control to allow safe use of the temporary capability. SVC operating 
time in the temporary overvoltage region shall be specified by the Contractor. If the 
Contractor’s design has additional short time (0.05 to 1 second) overvoltage capability this 
capability shall also be specified by the Contractor. 

G. The SVC shall continue to generate capacitive reactive power during temporary 
undervoltage down to its lowest operating limit (to be specified by the Contractor). The 
Contractor shall specify the temporary undervoltage capability of the SVC design.  

H. If SVC compensation must be shutdown due to system undervoltage conditions that persist 
longer than the SVC can safely continue compensation, the SVC shall automatically restart 
and resume compensation as quickly as possible following system voltage recovery above 
its continuous under voltage operating limit. The vendor shall specify the time required to 
restart the SVC compensation following a shutdown due to system undervoltage. The 
control shall have provisions to enable and disable the automatic restart feature both locally 
and remotely via the Employer’s SCADA system. 

I.    The SVC shall continue to generate inductive reactive power for temporary overvoltages up 
to the Contractor specified overvoltage limit. 

J.    All SVC and filter bank components shall be rated to withstand the continuous and short-
term system operation, including harmonics specified in the Power System Characteristics 
section of this specification and to withstand or be protected against voltage and currents 
stresses that exceed these characteristics. 

K. The SVC transformer and all connected equipment shall be undamaged by any internal fault 
no matter what fault strength is available at the 110 kV high voltage SVC bus connection.  
Owner reserves the right to perform a 110 kV staged single line to ground staged fault test 
and a line to line low voltage staged fault test. 

L. The vendor shall specify the magnitude and duration of fault current that the SVC will 
contribute to system faults near the Chimtala Substation. This may be significant for 
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Chimtala circuit breaker rating and protection considerations. If the SVC will not contribute 
to fault current, the vendor shall so state. 

M. Torsional Interactions: There are plans to install future turbo-generators in the area and 
there is nearby hydro generation which may, in the future, become synchronized with the 
110 kV system served by the SVC. The contractor shall consider in his design SVC control 
strategies that will have no adverse affects on existing hydro or future nearby turbo-
generators. 

2.3.8 SVC Control Concepts 

The SVC shall be designed to regulate the 110 kV Chimtala bus voltage over a range of 0.90 to 1.05 
pu. Normal operation will be to regulate the voltage to1.00 pu. The present application does not 
require power system swing damping from the SVC. However, damping capability shall be 
provided and activated, if necessary, to mitigate any unstabilizing effects of the fast SVC voltage 
regulator or other system conditions that may develop. Damping control shall have its parameters 
and activation adjustable by the user. Capability shall be provided for both local and remote 
adjustment of the regulator set points and control parameters. The control system shall be self-
diagnosing for any circuit failures. The printed circuit cards shall have built-in test points and 
indicating lights to facilitate testing and maintenance. 

A. Reference Voltage and Range of Control: The SVC shall be designed to regulate the voltage 
on the 110kV bus over a range of 0.90 pu to 1.05 pu. The reference voltage shall be 
continuously adjustable over this range. 

B. Slope: The slope (ratio of per unit reference bus voltage change to SVC per unit current 
change) over the linearly controlled range of the SVC shall be continuously adjustable from 
0% to 5% in no greater than 0.5% steps on the nominal 110kV system.  

C. Control Accuracy: Maximum error in the controlled bus voltage provided by the SVC shall 
be +/- 1.0% of the theoretical value as calculated from the control reference voltage and 
slope settings at any possible operating point within the SVC operating range. This 
tolerance includes any error due to the 110kV voltage sensing transformers or other 
hardware. 

D. Response Time: Response time is defined as the time required for the SVC to reach 90% of 
its final output level, in closed loop response to a step change in the 110kV system voltage 
reference. Desired SVC response time is 30 ms or less.  Maximum overshoot shall not 
exceed 10% of the ordered change and the settling time shall not exceed 200 ms, after 
which the system voltage shall be within 5% of the ordered value. 

E. The Contractor shall specify the SVC response time which can be achieved between any 
two operating points within the SVC operating range, including fully capacitive to fully 
inductive, or vice versa, at the 110kV bus system impedances specified in the System 
Electrical Characteristics section of the specification. This shall be specified for a SVC 
slope of 0% and 5%. This closed loop response shall be continuously available and 
repeatable. Capability to adjust the response time is required. Response time adjustments 
shall not affect the slope characteristic of the SVC. 

F.   Control Power Supply: The Contractor shall provide a primary station service source, either 
from the 110kV bus or the SVC secondary bus. The Contractor shall also provide one 
source of back-up service power to the SVC for use as needed in the event of the loss of the 
primary station service power. In the event of the loss of both AC power sources, the SVC 
shall transfer to a Contractor provided source of DC power capable of supplying the control 
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system during the time required for a safe and orderly shut down of the SVC system. In the 
event of an emergency SVC shut down, the SVC shall restart active compensation as 
quickly as possible after the system voltage recovers above the minimum SVC continuous 
operating voltage. The vendor shall specify the time required to restart the SVC 
compensation following an emergency shutdown. 

G. Valve Control: The gating scheme shall be designed to: 

• be immune to severe harmonic distortion of the voltage waveform 

• continue to operate during and following large voltage excursions 

• continue to operate during and following large frequency excursions 

• minimize generation of characteristic, non-characteristic and non-integer harmonics 

• be immune to misoperation when the110 kV bus voltage amplitude and/or phase changes 
quickly (for example during system fault initiation and clearing) 

2.3.9 Capacitor Bank Control 

The SVC controller shall control capacitor Mechanically Switched Capacitors (MSCs). 

A. Step Size:  Capacitor switching steps sizes shall be designed to minimize voltage step 
changes upon capacitor switching when the dynamic portion of the SVC is out of service.  
The 110 kV system voltage is very sensitive to changes in shunt capacitance.  The 
representative design for this system has established step sizes that were intended to balance 
the need for reducing voltage step changes during switching with cost and available 
substation space.  Selection of step sizes should provide at least the same degree of 
flexibility in switching and avoid using larger step sizes than contained in the representative 
design which is summarized in Table 2.1.    

B. The SVC control shall be capable of automatically operating the local and remote 
mechanically switched capacitors (MSCs) at Pul-e-Khumri, Chimtala and Kabul North to 
allow the SVC to operate near the zero output point. Both existing and new MSCs will be 
controlled from the SVC.  Control of MSC banks shall be made directly from the SVC 
control system and the MSC bank status (open, closed, manual, automatic, local) shall be 
reported to the SVC controller.  The new MSCs will be equipped with rapid discharge 
devices to facilitate higher speed automatic control of the MSCs.  The SVC control shall 
include timing functions to avoid closing capacitors until time has elapsed to allow 
capacitors to discharge (if necessary) and shall include logic to balance switching duty on 
capacitor banks to the extent practical.   

C. Communication with the capacitor banks at Pul-e-Khumri and Kabul North shall be over 
existing optical fibers, all or part of which is contained in optical ground wires (OPGW) on 
transmission structures.  Contractor will provide all terminal equipment, installation, and 
commissioning necessary to connect with and use the existing optical fibers.  Contractor 
shall coordinate with Employer and gain Employer approval of the proposed 
communication system design and coordinate any communication system outages or cut-
overs of new equipment with Employer.  

D. The capacitor banks shall also be capable of manual control remotely via the Employer’s 
SCADA system or by operators within the station. 
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2.3.10 Insulation Coordination 

The Contractor shall perform studies to determine that the SVC system is adequately protected 
against high frequency transient and dynamic overvoltages and system interactions. The Contractor 
shall be responsible for the insulation coordination of all equipment within his scope of supply and 
shall furnish all necessary protection for the supplied equipment. Protection equipment shall include 
surge arresters, special control features and other forms of protection according to the contractors 
design. Backup protection shall be provided for overvoltages that could occur due to credible 
failures or malfunctions of the SVC. 

Contractor study reports shall document protection methods and show that insulation coordination 
of the SVC is adequate and that all Contractor supplied equipment is capable of withstanding steady 
state, dynamic and transient overvoltages to which it may be subjected. Overvoltages may be due to 
the SVC system, its component switching, normal SVC operation and abnormal SVC operation. 

2.3.11 Availability and Reliability 

A. General: The Contractor shall provide, with the proposal, availability calculations for the 
base bid and all proposed options including all component failure rates.  

B. Required Availability: The annual availability required of the SVC shall be 98.0 percent. 
Failure or outages required for maintenance of auxiliary equipment and all other parts of the 
SVC, including main step-up transformer, shall be included in the determination of 
availability. The Contractor shall design and furnish equipment with the design objective of 
producing a system, that will meet or exceed stated guaranteed availability performance 
based on loss of capacity or the failure of equipment within his contract responsibility as 
measured at the110kV bus connection point.  

C. Definitions 

1. Forced outages are outages caused by the SVC equipment which result in loss of part 
or all of the essential function of the SVC. These outages may be initiated by failure of 
components, the operation of protective devices, alarms or by manual action.  

2. Scheduled outages are outages necessary for preventive maintenance to assure 
continued and reliable operation of the SVC. 

3. Outage duration is the elapsed time from the instant the SVC is out of service to the 
instant it is returned to service. If the SVC is available for service such time will not be 
included in the outage duration, should the Employer elect not to return the equipment 
to service. The following shall be included in outage duration: 

• The time required to determine the cause of an outage or to determine which 
equipment or units of equipment must be repaired or replaced. 

• The time required by system operators/technicians for disconnection and 
grounding of equipment in preparation for repair work, and for removal of 
grounds and reconnection of equipment after repairs are complete. 

• Delays caused by unavailability of qualified Employer’s personnel shall be 
excluded from the outage duration. 

4. Partial Outage: If partial SVC output is available, the duration of equivalent outage 
shall be calculated as the product of the derated condition duration and the proportion 
of the nominal output range which cannot be achieved during this period. 



6-44 

 

5. Annual Availability:  The annual equivalent availability for the combination of 
scheduled and forced outages in % is defined as: 

 

  100*
8760

outage equivalent ofDuration 1 



 −∑  

 

6. Required Availability: The annual equivalent availability for all outages (combined 
scheduled and forced outages) for the SVC shall be at least 98.0%. There shall be less 
than three forced outages of the SVC per year. 

2.3.12 Interference 

A. Broadband Interference: The Contractor shall take necessary precautionary measures to 
insure that there will be no misoperation, damage or danger to any equipment or system due 
to broadband interference and effects. The broadband interference includes: Power Line 
Carrier; radio and television; microwave; and wireless communications. 

B. Compliance and Measurements: The Contractor shall perform ambient (before 
construction) and after commissioning measurements to document actual noise levels for 
the above types of communication and frequency bands used in the vicinity. Measurements 
taken after the SVC is placed into service shall include all operating modes and levels that 
will cause worst-case interference conditions. Based on these two different measurements, 
SVC system contribution and compliance will be determined. The measurement results and 
conclusions will be provided to the Employer. 

2.3.13 Audible Noise 

A. The maximum sound level generated from the SVC system and any associated equipment, 
including the main transformer, supplied by the Contractor under any output level within 
the SVC’s operating range combined with the audible noise from the existing substation 
equipment shall not exceed sound levels allowed by local regulations at any point on the 
substation property line. This shall be measured on the “A” weighted scale. The ambient 
noise level inside the SVC control room shall not exceed 50 dBA. 

B. The Contractor shall make ambient audible noise level measurements before and after SVC 
installation to verify compliance with this requirement. Any noncompliance shall be 
corrected by the Contractor to the Employer’s satisfaction. The Contractor shall make these 
corrections at no cost to the Employer 

2.3.14 Harmonics 

The studies shall document acceptable filter performance for various system configurations and be 
supplied prior to SVC installation. Harmonic studies shall evaluate the maximum harmonic levels at 
the point of common coupling (PCC). In addition, these studies shall be used to demonstrate that the 
AC filters do not cause any resonance with the rest of the power system and that harmonic 
distortion limits can be met by the filters designed by the Contractor. Resonance problems related to 
the SVC filters, capacitor banks, and system impedances shall be avoided for all credible system 
conditions. The Contractor shall be required to meet IEEE 519 harmonics requirements at the PCC 
(the 110 kV substation bus) with all equipment installed. Harmonic performance and filter design 
shall consider characteristic, non-characteristic and non-integer harmonics from the 2nd to the 50th 
or higher if necessary. Actual compliance shall be based on field measurements performed by the 
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Contractor after commissioning at all operating modes and output levels that may cause worst-case 
harmonic distortion. 

The following limits shall be applied: 

• Individual harmonic voltage distortion (Dn)  1.5% (24 hr. Average) 

• Total harmonic voltage distortion factor, THD 2.5% (24 hr. Average) 

• Telephone influence factor (TIF)   50 

• I*T product      10,000 

Harmonic Definitions: 

• Voltage distortion factor,  Dn = (En/El)*100 
El = rated line-to-ground system voltage (rms) 
En = Line-to-ground voltage of the nth harmonic (rms) 
 

• Total harmonic voltage distortion,  THD = (100 / El)*√∑En
2 

Summation from harmonic n = 2 to 50 
 
• Telephone influence factor,  TIF = (1/ El)* √∑(En*Wf)2 

Summation from n = 2 to 50 
Wf = weighting factor for nth harmonic (see IEEE Std. 519-1992) 

 
• I*T Product:  I*T = √∑(In* Wf)2 

Summation from harmonic n = 2 to 50 
In = nth harmonic current injected into the system (rms) 

 
• In meeting these requirements the design of the SVC shall take into account mistuning, 

failed power electronics, component tolerances due to manufacturing and temperature 
deviations in transformers, reactors, and capacitors, normal system frequency, SVC 
operating with redundant valves out of service, and component aging. 

• The SVC components shall be designed to carry the harmonic currents caused by the 
background harmonic distortion of the system as well as those produced by the SVC 
itself. The harmonic currents from the system and the SVC shall be added quadratically.  
At least a 20% safety margin shall be applied. 

2.3.15 General 

The Contractor shall guarantee that the total electrical losses for the SVC will not exceed those 
stated by the Contractor. The guaranteed total electrical losses stated will be used for evaluation of 
bids. If the guaranteed total station losses are exceeded, a corresponding penalty will be applied. 

The guaranteed losses shall include all equipment within the Contractor’s scope of supply, including 
building heating/cooling losses. Any filter loss shall be included. Where possible, the Contractor 
shall determine the electrical losses and power requirements of equipment by direct measurements. 
Calculated values provided by the Contractor may be used where direct measurement of losses and 
power requirements is not feasible. 

For the purposes of calculating losses, it shall be assumed that the ambient temperature is 30° C, the 
Chimtala Substation bus is at 0.95 pu and the slope setting is 3.0%. System auxiliary power 
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requirements shall be based upon the total electrical power required by auxiliaries from the station 
service source. 

2.3.16 Loss Evaluation 

It is expected that the SVC will be operating near 0 Mvar the majority of the time. The losses for the 
SVC shall be given at the operating points defined below, and these losses will be used in 
computing the evaluated cost for the SVC. In addition, the Contractor shall provide a curve for the 
total operating losses over the entire steady state operating range of the SVC. 

Operating Point #1 +10 Mvar Weighting Factor: 0.1 

Operating Point #2 0 Mvar  Weighting Factor: 0.6 

Operating Point #3 -10 Mvar  Weighting Factor: 0.3 

The losses at each operating point will be multiplied by the associated weighting factor. The 
weighting factor is the approximate expected time of operation at a particular operating point. These 
losses will then be totaled and economically assessed using the value from Section 2.7.2.3 

Should the actual total losses as determined by testing and calculation, where appropriate, exceed 
the guaranteed losses, the Contractor shall pay to the Employer an amount determined by the actual 
losses in excess of the guaranteed losses multiplied by the value from 2.7.2.3. 

NO CREDIT WILL BE GIVEN FOR ACTUAL LOSSES WHICH ARE LESS THAN THE 
GUARANTEED LOSSES. 

2.3.17 Equipment Specifications and Design Requirements 

2.3.17.1 General Requirements 

All equipment manufactured or purchased for this contract shall be in general conformance to these 
specifications. The equipment specifications are intended to describe the desired features of each 
piece of equipment, but are not intended to limit the manufacturer’s design to provide the best 
facility.  

2.3.17.2 Transformers 

General  

The Contractor shall state in the proposal the proposed transformer manufacturer and the actual 
location of manufacture of the unit(s) that will be supplied under this contract. The Employer will 
review and approve the proposed transformer and manufacturing location. 

Refer to Section 2.7 for detailed transformer specifications. 

Due to the location of the site, it is desired to use single-phase transformers with a 4th single phase 
transformer as a spare. The station shall be designed to allow efficient replacement of a failed 
transformer with the spare transformer as quickly as possible, without moving the transformer and, 
with the exception of jumpers to the transformer bushings, no addition or modification of bus work.  
CT switching blocks, and quick connected control cables from the transformer control cabinet shall 
be supplied. 

The transformer shall be designed to withstand the stress of all operating modes and system 
conditions as specified, including negative sequence currents and harmonics. 
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Losses 

Losses are to be guaranteed and will be evaluated along with the complete SVC facility. 

Maintenance Considerations 

The recommendation for spare parts shall be included in the instruction book for the original 
equipment. This recommendation must include all spare parts that the Manufacturer recommends be 
carried in stock for these transformers plus all gaskets and other expendable items that may be 
reasonably required during the preliminary operating and adjusting period that always precedes 
normal operation.  

2.3.17.3 High Power Semiconductor Devices 

General 

The high power semiconductor devices (valves) and all necessary accessories shall be designed to 
ensure satisfactory operation according to the overall performance requirements and to meet the 
specified reliability. The proposed valves shall be of a type in, or ready for, commercial production 
with fully proven characteristics. The Contractor shall state in the proposal significant departures 
from previous designs of valves in service in similar applications. 

Any plastic components shall be of a type that is not degraded by corona discharges, and be fully 
compliant to UL94 flammability performance standards. 

The valves, and all related components, shall be designed to withstand the stresses associated with 
steady state operation, transient operation and overload conditions as implied by this application. 
The Contractor shall be responsible to demonstrate that all relevant aspects of overvoltage and 
overcurrent stresses have been taken into account, including those due to malfunctions in the 
valves’ firing system and faults occurring in various parts of the AC system. 

Maintenance 

The valve arrangements shall be designed to permit easy access for visual inspection, routine 
maintenance, removal, replacement, and handling of the valve modules or components. Such work 
shall result in minimal loss of coolant and the Contractor shall provide means of retaining any 
coolant lost. It shall be possible to carry out replacement of one module or component within 2 
hours from shutdown to startup, excluding time for switching procedures, but including the time 
required for identification of the faulty module or component. 

A continuous monitoring system shall be provided to detect failed valves and provide indication of 
each failure and its location within the valve assembly. This indication shall be made available in 
the control room. Contacts shall be provided for connection to a sequence of events recorder and a 
supervisory control status point so that valve failure events can be logged. The monitoring system 
shall be of fail-safe design such that failure of the monitoring system will be detected or appear as a 
valve failure. 

The Contractor shall provide one complete set of tools and lifting and access equipment for valve 
maintenance. 

Redundancy 

The valve design shall be such that the SVC will continue to operate at full capacity with the loss of 
any one component. All performance and protection functions shall be met with any one failed 
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component out of service. The Contractor shall be aware of the availability requirements when 
designing redundancy and maintenance procedures. 

Guaranteed Failure Rate 

The Contractor shall state the guaranteed failure rate of high power semiconductor devices. Device 
failures shall include those caused by a malfunction of the firing system and of all auxiliary 
components associated with such high power semiconductor devices. The failure rate of devices 
will be monitored by the Employer. The annual guaranteed failure rate of the devices shall be 
calculated for a one-year period and shall not include failures directly attributable to operating and 
maintenance error. 

If the actual failure rate exceeds the guaranteed failure rate, the Contractor shall supply the actual 
number of components equal to the difference between the actual failure rate and the guaranteed 
failure rate over a 20-year period. 

The Contractor shall agree to furnish new devices on a schedule determined by the Employer that 
will allow use of the devices prior to exceeding the device shelf life. 

Valve Protection 

The Contractor shall provide adequate overvoltage and overcurrent protection of the valves. The 
Contractor shall state in the proposal the methods of overvoltage and overcurrent protection of the 
valves and the levels at which these protections operate. 

Valves shall be provided with means for individual emergency firing in the event of an overvoltage 
or failure of firing pulses to one or more individual valves.  

The SVC shall be automatically disconnected whenever the number of failed valves and associated 
electronics is more than the number of redundant valves. 

The valve shall be protected against overcurrents (temperature). Emergency tripping of valves shall 
take into account pre-trip overcurrent magnitude and duration as well as decay of trapped charge in 
other components. 

Testing 

Factory tests on the valves shall be performed by the Contractor. The Contractor shall submit a 
detailed test program and test specification, including type tests and routine tests. All test circuits 
shall be such as to adequately test performance under realistic worst case stress conditions and shall 
demonstrate in a simple and conclusive manner the capability of the valve. All tests shall be in 
accordance with the applicable IEC and IEEE standards. 

Valve Cooling System  

The purpose of the valve cooling system is to remove the heat produced by the valve operation and 
transfer this heat to the outside ambient air. The cooling system shall be furnished complete with all 
necessary equipment and facilities, including, but not limited to, interconnecting piping, ductwork, 
circulating pumps, blowers, heaters, make-up reservoirs, heat exchangers, filters, water treatment 
plant, instrumentation, automatic controls, alarms and control power. 

The cooling system shall be designed such that the failure of any single component will allow the 
SVC to continue to operate at full capacity. Single piping and tubing is acceptable provided the 
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materials are stainless steel and all joints and gaskets are designed for high reliability. A single non-
metallic piping manifold at the valve structure may be used. 

The cooling system controls may be provided within a Individual Cabinet Climate Control Systems 
(ICCS) cabinet hardware, in lieu of room HVAC control provided the systems are supplied by 
proven suppliers such as Riittal chiller systems using R134a refrigerant and having world wide 
support including the host country. These systems shall be designed to operate from the local 
distribution sources of 230 VAC 50 Hz, and be equipped with cabinet heating systems for operation 
during low temperature conditions.  Each cabinet shall be equipped with high/low temperature 
alarms and automatic controls. 

The cooling circuit shall provide full heat rejection and may be a closed loop de-ionized water 
recirculating system. Each loop and each branch shall have manual valves to allow draining for 
maintenance and isolate it from the rest of the system without disrupting the operating loop. The 
cooling system shall be designed to allow the SVC to maintain full capacity at the maximum 
ambient temperature and maximum reactive power output and shall be able to operate at the lowest 
ambient temperature with the SVC off-line. 

Replacement or maintenance of cooling system components shall be possible without shutting down 
the system. If redundant pumps are provided, the cooling system shall be designed to cycle the 
pumps periodically. 

The high purity (high resistivity) water in the primary closed loop system shall be circulated 
through the heat producing electrical equipment at a constant flow rate. A purifying loop to 
maintain the high purity in the closed system shall be provided. The Contractor shall specify the 
design resistivity of the system and shall describe the proposed methods of detecting and responding 
to abnormal conditions. 

The quantity of de-ionizing material shall be sufficient for continuous operation for a period longer 
than the Contractor specified maintenance interval without replacement. De-ionizing materials shall 
be replaceable without shutting down the cooling system. 

Provision for make-up water shall be provided by the Contractor. The system shall be designed so 
that the addition of make-up water shall not be required for a period longer than the Contractor 
specified maintenance interval. There is no domestic water available on site. Contractor shall 
provide adequate make-up water storage and any required treatment facilities required by the 
facility design and maintenance interval. 

The secondary cooling circuit shall be a closed system using a water/glycol mixture to prevent 
freezing in the event of loss of station power. The heat transfer from the primary to secondary 
cooling circuits shall take place in a liquid-to-liquid heat exchanger. Such heat exchanger shall be of 
double wall construction to assure that the liquids in the primary and secondary systems do not mix. 

No discharge of the primary or secondary loop cooling system water will be allowed. The heat 
transfer from the closed water system to the ambient air shall take place in a liquid to air heat 
exchanger.  

Alternative Liquid Cooling: As an alternative, the Bidder may propose a single loop, water/glycol 
mixture cooling system for the valves. The Bidder must then provide a full detail of the cooling 
system and point out its cost and operational benefits over the primary/secondary water cooling 
system outlined above.  This method of cooling may be preferred if it provides maintenance and 
operational advantages. 
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2.3.17.4 Instrument Transformers 

General 

The Contractor shall supply all voltage and current transformers necessary for control, protection 
and monitoring of the SVC and shunt/filter capacitor banks. The Contractor shall ensure that the 
accuracy, ratings and performance of all instrument transformers are adequate for its specific 
purpose. 

Instrument transformers shall be designed, manufactured and tested according to applicable IEC 
standards. The Contractor shall provide the description, rating, performance, dimension and 
proposed tests for all instrument transformers provided. 

Voltage Transformers 

The voltage transformers shall be designed to avoid saturation at voltages up to at least 1.2 pu 
continuous and 2.3 pu for 1 cycle. Further, no ferroresonance conditions shall occur between 
voltage transformers and capacitors including stray capacitances. 

Only inductive type voltage transformers are acceptable. 

Current Transformers  

The current transformers shall be provided with the appropriate number of windings as required by 
the Contractor’s design. Each winding of the current transformer shall be provided with an 
individual core.  

The current transformers shall be capable of withstanding, with the secondary short circuited, a fully 
offset primary current having an AC component with an rms value equal to the maximum fault 
levels specified. 

2.3.17.5 Filters and Shunt Capacitors 

General 

Shunt capacitor banks shall be provided as required by this specification for harmonic filter 
requirements and SVC rating.  

The capacitor banks shall be furnished complete with all racks, insulators, buswork, structures, 
grounding, instrument transformers, capacitor unit failure detection, and protection. The capacitor 
banks shall be mounted in racks of horizontally mounted capacitors ready for vertical mounting of 
the racks and any other equipment. Capacitors shall not be shipped mounted in racks.  The 
capacitors shall be mounted to allow safe access to the capacitor/filter area with the equipment 
energized or fenced and equipped with appropriate interlocks to prevent access until safely 
disconnected and grounded.  

The capacitor banks shall be equipped with discharge devices as required to allow rapid restoration 
into service. The capacitors shall be designed, rated, and tested in accordance with the latest issue of 
applicable IEC standards. 

Capacitor Units 

The individual capacitor units shall be of the all-film polypropylene dielectric type, in single 
bushing cases. The minimum sustained overvoltage rating shall be 120% of nominal voltage. The 
measured capacitance shall be stamped on the nameplate of each can. 
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The cases shall be designed to allow for expansion and contraction due to all ambient and loading 
conditions expected during the life of the unit, including short-term transient conditions. The 
capacitor design shall be such that it prevents rupture of the case. 

The dielectric fluid used within the capacitor unit shall be environmentally safe and biodegradable. 
The capacitor units shall be completely impregnated with the dielectric fluid. 

Capacitor units shall be internally fused. Fuseless designs are not acceptable.  

Individual capacitor cans shall be crated and shipped separately from the rack for field installation 
in the rack to avoid shipping damage. 

Capacitor Banks 

Stacks shall be supplied complete with all auxiliary equipment and material necessary for a 
complete installation in the field, including all insulators capacitor units, and the neutral bus 
between the stacks. 

Elevating structures shall be furnished complete with all necessary bracings and grounding pads. 
The structures and racks shall be aluminum or galvanized steel, pre-drilled with all suitable 
fasteners. All structural members shall be electrically connected to each other in order to ensure 
adequate grounding of the rack during maintenance and shall be connected to the ground mat. Steel 
rack components shall not be used as an electrical bus. 

Provisions for mounting potential transformers and/or neutral current transformers shall be 
furnished with the structure. All bolted aluminum connections shall be flat washers with locknuts. 
Racks shall be furnished with lifting eyes for handling. Red warning signs shall be attached to all 
sides of all racks reading “WARNING - ENERGIZED FRAMES. Each rack shall be labeled with 
the maximum and minimum capacitor unit capacitances which may be substituted as spares. 

The capacitor banks shall be designed, configured, and spaced so that each individual capacitor 
bank can be serviced, including the identification and changing of failed units, without requiring the 
adjacent banks to be taken out of service. 

Testing 

Capacitor banks shall be tested according to applicable IEC standards. All the necessary tests to 
assure adequate electrical, thermal and mechanical capabilities shall be performed. The Contractor 
shall submit for review by the Employer, a detailed program of design and production tests to be 
performed on the capacitors. The Contractor shall specify the value and tolerances for tests to be 
performed.  

2.3.17.6 Switching and Interrupting Devices 

General 

As required by the design, the Contractor shall provide switching and interrupting devices to control 
and protect the SVC equipment. Switching and interrupting devices furnished under these 
specifications shall be in accordance with all the requirements of applicable IEC standards, and 
shall be designed to operate under the conditions listed in this specification. 

The switching and interrupting devices shall be properly rated for capacitor switching and fault 
interruption duty where used on filter or switched capacitor banks. All switching and interrupting 
devices shall be furnished in accordance with the material supply portions of the specification. 
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2.3.17.7 Station Service 

General 

The Contractor shall furnish all required AC and DC distribution systems to supply all loads in the 
SVC facility. The primary AC station service source will come from the adjacent Chimtala 
Substation. The Contractor shall provide all duct banks, cabling and pull boxes required to connect 
the Contractor furnished station service transformers and secondary equipment.  

The auxiliaries shall be capable of riding through all frequency and voltage conditions as specified 
in Section 3.2 without loss of SVC capacity or shutdown of auxiliary systems. The Contractor shall 
provide all protective relays or other systems required for protection of the station service system 
and shall be responsible for coordination of all such protection. 

Back-up Source 

The SVC, including auxiliaries, will be required to operate under the conditions set forth in Section 
3.2 of these specifications. The SVC will be required to be capable of operating in the event of the 
loss of the primary station service source. In addition, the SVC will be required to shut down in a 
safe and orderly manner in the event of the loss of all station service sources. The Contractor shall 
provide for a back-up station service source sized to allow full operation of the SVC. This may be a 
source from the low voltage side of the SVC step-up transformer or back-up generator at the 
Contractor’s option. 

If required for emergency operation or orderly shutdown, the Contractor shall provide a back-up 
station service source such as uninterruptible power source (UPS) or generator. Such system shall 
be designed to meet the requirements of emergency operation of safe shutdown with the back-up 
system at 85% of rated capacity.  

Automatic Transfer Equipment 

The Contractor shall provide automatic transfer equipment for the SVC AC station service to switch 
to the secondary power source in the event of primary source failure. The equipment shall switch 
back to the primary source upon restoration of the primary source. 

DC Power System 

If required for the Contractor’s design, station battery systems shall be compatible with and of the 
same type as the battery systems in the Chimtala Substation and shall include a battery charging 
system.  

The battery shall consist of cells of proven technology designed for the type of service required. For 
the purposes of this specification, proven technology shall be defined as cells that have been in 
successful commercial service in similar type applications for a period of time sufficient to establish 
a service life and maintenance history.  

2.3.18 Controls, Metering, Instrumentation and Protection 

2.3.18.1 Control Requirements 

The SVC control system shall be designed to provide for automatic, unattended operation of the 
facility. However, the control system design also shall provide for local manual operation and 
remote operation of the SVC from the Employer’s SCADA system. The SVC shall include 
provisions for an orderly and safe shutdown, even in the absence of utility power. 
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An HMI shall be provided in the SVC building for local control and troubleshooting.  Control shall 
also be provided through a SCADA HMI located in the substation control building.  The SCADA 
HMI shall be provided with fully functioned control and monitoring capability for the SVC. 

Communication with the capacitor banks at Pul-e-Khumri and Kabul North and with the National 
Load Control Center (NLCC) in Kabul shall be over existing optical fibers, all or part of which is 
contained in optical ground wires (OPGW) on transmission structures.  Contractor will provide all 
terminal equipment, installation, and commissioning necessary to connect with and use the existing 
optical fibers.  Contractor shall coordinate with Employer and gain Employer approval of the 
proposed communication system design and coordinate any communication system outages or cut-
overs of new equipment with Employer.  The Contractor shall provide commissioning assistance to 
ensure proper communications between the control and the Employers SCADA system control 
center.   

One purpose of the SVC is to assist the Employer in responding to abnormal utility system 
conditions. Therefore, the Contractor shall design the control system, including its power supplies 
and connections to sensors, to be immune from utility voltage and/or frequency excursions, 
transients and similar events. The control system shall meet or exceed the surge withstand capability 
requirements of applicable IEC standards.  

The control system shall provide for setting the operating mode and changing set points from a SVC 
operator console and by signals from the Employer’s SCADA system. Initiation and continued 
operation in any of the modes shall be as allowed by the set operating state. 

All local and remote control and monitoring system components shall be housed in a separate 
control room in the SVC building. The control system components shall be housed in freestanding, 
indoor metal-clad cabinets. The equipment shall be designed to operate properly at the maximum 
allowable temperature and humidity determined by the building HVAC design. Supplemental 
cooling for the control room may be provided if necessary. 

The control system shall be of digital design. The design shall be such as to prevent externally 
supplied, control panel or local signals from causing the SVC to operate in an unsafe manner or in a 
manner that may damage the SVC, its equipment, or the connected utility system equipment. 

The SVC control shall include, as a minimum, the states and operating modes as outlined below. 

Shutdown  

The shutdown state shall be defined as 110kV circuit breaker(s) open; non-critical power supplies 
de-energized; control system power may remain energized. This mode includes both normal 
shutdown and system trips requiring reset. 

The control system shall initiate shutdown under the following conditions and remain in the 
shutdown state until a reset signal, either local or remote, is initiated: 

• Emergency shutdown operation 

• Loss of station service (Simultaneous loss of both sources) 

• Loss of cooling system 

• 110kV circuit breaker trips that isolate the SVC 
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• Door interlock - initiate shutdown when the door to the valve room is opened. A "defeat" 
feature shall allow for maintenance. Interlocks shall be self-resetting. 

• Smoke/fire alarm 

• Fire Suppression operation 

• Control logic trouble 

• Failure to restart from disconnect state after automatic restart attempts 

• Remote disable (no reset required) 

Disconnect 

The disconnect state shall be defined as 110kV circuit breaker(s) open; non-critical power supplies 
and control system power energized. 

Some faults or failures are expected to be transient in nature. Normal faults should be cleared in 
about six (6) cycles by primary protection or 35 cycles by back-up protection. The SVC shall stay 
on line for these cases. The control system shall open protective devices upon fault occurrence and 
shall attempt to automatically start-up after a Contractor specified adjustable time delay without 
requiring a manual reset. The control system shall go to the disconnect state under the following 
conditions: 

• Synchronization Error – The SVC is unable to synchronize with the utility grid. 

• Grid transient conditions (i.e., line switching or reclosure action) 

• Utility voltage out of emergency operating range for a length of time as defined in this 
specification. 

• Utility line frequency out of emergency operating range as defined in this specification 
(field adjustable in 0.1 Hertz increments) 

• Over-temperature on the SVC equipment, controls or other equipment. 

Operate 

The Operate state shall be defined as all circuit breakers closed and reactive power available to flow 
to or from the SVC and transformer system to the utility system. Normal operation shall include all 
operating scenarios as described herein. It also may include additional modes and sequences 
deemed necessary by the Contractor. The SVC is operating normally and automatically, with no 
faults detected or alarms. 

2.3.18.2 Operator Interface 

The Contractor shall provide all the operator control, indication, alarm, and metering functions that 
are necessary for operating the SVC, either locally from the operator console in the SVC control 
room or remotely through supervisory control. The Contractor shall provide an interface to the 
Employer’s SCADA system master station. 

Local Control 
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Local control of the functions and set points for the SVC shall be accomplished through an operator 
interface console located in the SVC control room. The operator console shall be equipped with a 
minimum of a 19-inch color LCD type monitor and a read/write compact disk/DVD drive. The PC 
for the operator interface shall be server quality and shall be equipped with redundant power 
supplies and hard disk drives. The Contractor shall provide remote access from Contractor’s 
manufacturing offices to the operator interface to facilitate remote trouble shooting by factory 
personnel. Such remote access shall be coordinated with the Employer to address security concerns. 

The operator console shall be designed so that alarms shall not be able to be deleted while they are 
active. The audible alarm signal shall be able to be silenced with a single keystroke or mouse click, 
but shall reset itself with the addition of a new alarm. The audible alarm shall have the capability of 
being defeated from the local control, as the site will be primarily unmanned. The operator shall be 
able to call up an alarm summary display with a single keystroke. The display shall enter the newest 
alarms at the top and if the display is full, delete the oldest alarms. The system shall log all alarms, 
control actions, and system abnormalities to a hard disk and shall send all alarms and other activities 
directly to a local log printer furnished by the Contractor. The system shall have the capability to 
enable and disable the local printer from the local control console. 

All control commands shall be of a select before operate (SBO) format. First, the component to be 
operated is selected then a clear selection of the control function to be performed is chosen (i.e. 
close or open) with “operate” and “cancel” commands. The state indication shall be shown with 
logical signs. The color of each equipment or function shall show the state of the equipment or 
function. Colors shall be designed to comply with the Employer’s standard color scheme. 
Information on the standard color scheme will be provided to the successful Contractor. The 
intermediate position or missing position of equipment such as motor-operated switches shall also 
be presented clearly. 

The SVC shall include a local control panel or console within the SVC building. The local control 
panel may consist of manual control switches, or, if fully redundant, may utilize control actions 
initiated by digital signals through a local control console. Emergency trip push buttons shall be 
manually operated and not require action from the digital control, as described elsewhere in these 
specifications. As a minimum, the following operator controls shall be located on the local control 
panel: 

• Trip/close for the 110kV circuit breaker(s) connected to the main step-up transformer. 

• SVC Start/Stop 

• Reset toggle or push-button. When reset is initiated, the control system shall resume 
control and proceed to the appropriate operating mode 

• Reset cut-out selector switch to disable remote or local reset signals 

• A selector switch to manually set the operating state (i.e., shutdown, disconnect and 
operate) and to have the control systems set the operating state automatically 

• A selector switch to manually set the operating mode and to have the control system set 
the operating mode automatically 

• An emergency trip pushbutton shall be located near the control panel and be suitably 
protected to prevent accidental operation. Operation shall be as described elsewhere in 
these specifications. 

Supervisory Control 
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The SVC will be controlled by the Employer’s system control center. The Contractor shall furnish 
all necessary equipment and functions to facilitate control from a remote location. The SVC control 
shall have the equipment and capability to communicate directly with the Employer’s SCADA 
system master station using a protocol compatible with the Employer’s SCADA system. All 
functions necessary to operate and monitor the SVC remotely will be available via the 
communications link. The Contractor shall ensure complete compatibility with the Employer’s 
master station communications system. 

The Contractor may provide remote control through a Contractor supplied RTU (Remote Terminal 
Unit). The RTU shall be interfaced to the SVC control using standard dry contacts and digital 
inputs/outputs or Employer approved digital protocols. All functions necessary to operate and 
monitor the SVC remotely will be interfaced into the Contractor supplied RTU. 

The Contractor shall provide a master supervisory/local control selector switch to be located on the 
SVC control enclosure or RTU. This switch shall disable all remote control functions, but shall not 
disable remote instrumentation, status and alarms functions. The control circuits shall be arranged to 
ensure that when the selector switch is in the “supervisory” position, the associated controls on the 
operator control console in the SVC control room shall not be capable of affecting the device or 
function. Similarly, when the selector switch is in the “local” position, the associated remote 
controls shall not be capable of affecting the device or function. 

 SCADA RTU  

If required by the Contractor’s design, a SCADA RTU will be provided by the Contractor that 
complies with the Employer’s specifications for the monitoring and control of all equipment 
normally used for such control and monitoring by a power dispatch center. The RTU shall 
simultaneously communicate with the Employer’s SCADA system and the local control system in 
the SVC control room via a communications link compatible with the Employer’s SCADA system.  

2.3.18.3 Monitoring and Instrumentation Requirements 

The control equipment shall contain monitoring functions needed for safe and reliable operation of 
the SVC. All protective functions and diagnostic monitoring shall be included. Two levels of alarm 
signals, namely warning and shutdown, shall be incorporated. Each alarm shall be annunciated to 
the SVC control, logged by an events printer and annunciated remotely via SCADA. 

 Station Alarm System 

The alarm and event system shall be capable of continuous monitoring of all points simultaneously 
and shall have a resolution of better than 10 ms. The alarms and events shall be presented in 
chronological order with the status of the alarm shown in different color or text. The alarms shall be 
connected and synchronized to a GPS clock. 

Each alarm on the system shall be categorized into levels of criticality such as critical and non-
critical. Alarm processing shall be provided to filter system events on specific screens to ensure the 
operator is notified of primary events and is not inundated with lower level events which were 
created by other primary events. Each lower level alarm shall have the capability of being 
automatically upgraded to a critical alarm after a specified delay. A tabular screen shall be provided 
that lists a summary of all abnormal alarms. 

A continuous monitoring system shall be provided to detect failures in the high power 
semiconductor devices and provide indication of each failure and its location within the valve. This 
indication shall be made available in the SVC control room. Indication shall also be made to a 
sequence of events recorder and a supervisory control status point so that valve failure events can be 
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logged. The monitoring system shall be of fail-safe design such that failure of the monitoring 
system will be detected and appear as a valve monitor failure. 

A complete monitoring system for the cooling system including warning, trouble, leaks and 
shutdown alarms shall be furnished. All warning alarms shall be annunciated on the SCADA 
system. Separate sensing devices (flow indicators, pressure switches, etc.) shall be used for SCADA 
indication and local indication. 

The Contractor shall provide, at a minimum individual alarms and/or status change reports for the 
following types of events. It is possible that multiple levels of some alarms may be necessary to 
indicate warning and critical levels. 

• Operation of any main and backup protection circuits 

• Operation of control limits 

• Operation of local/supervisory switch 

• Operation of automatic/manual switch 

• Loss of redundant equipment, including controls or operator interface 

• Change in status of circuit breakers 

• Circuit breaker trouble alarms 

• Transformer trouble alarms  

• Building door(s) and/or gate open 

• AC & DC station service supply failure 

• Cooling system fan or pump failure 

• Cooling system trouble as specified in Section 3.3 

• Capacitor unit failure 

• Depleted demineralizer (de-ionizing) cell 

• Low water resistivity 

• Low water tank level 

• Abnormal water or air flow 

• High coolant or exhaust temperature 

• High differential pressure across filter 

• Relay or protection failure 

• Loss of cooling system rated capacity 



6-58 

 

• Loss of synchronism with system voltage 

• Excessive number of capacitor unit failures 

• Excessive overcurrent in the high power semiconductor devices 

• High power semiconductor device failure 

• Fire detection/suppression system status and trouble alarms 

• Battery charger trouble 

• Battery voltage alarms 

• Control PC trouble alarms 

• Time synchronization status and alarms 

Fault Recording System 

The Contractor shall provide high speed, analog and digital fault recording of significant quantities, 
including but not limited to, AC and DC voltages, current harmonics to the 25th order, THD, and 
selected control and protection signals. The fault recording system shall be capable of 
communication with the Employer’s control center via an Employer specified communications link. 
This system will be part of the communications system provided by the Contractor. 

The event channels shall be designed with potential free contacts. The sampling rate shall be at least 
96 samples per cycle. Each record shall include at least 0.2 seconds of pre-fault quantities and at 
least 1.8 seconds of post fault recording. The recorded values shall be retained in the case of a 
failure in the auxiliary power supply system. The fault recorder shall be synchronized with the GPS 
clock. 

The event channels shall provide sequence of event time tags with a one-millisecond resolution and 
shall be time correlated to the analog portion within 1 millisecond. All time tagging shall be 
performed at the recorder. The output shall list the chronological sequence of occurrence of changes 
of state of each input, indicating the time of occurrence. 

GPS Clock  

The Contractor shall provide a GPS (Global Positioning Satellite) clock. The antenna shall be 
furnished and installed outdoors as recommended by the manufacturer. The GPS clock shall be 
connected to all alarm, monitoring, protection, and control system within the SVC. All time tagged 
alarms shall receive the time from the GPS clock.  A redundant GPS clock shall be provided. 

Metering and Instrumentation  

All metering, sensors and test points in the SVC shall be easily and safely accessible for calibration, 
maintenance and troubleshooting by the Employer. The Contractor shall provide and install current 
and voltage test switches for each protective relay and for each set of metering within a CT circuit. 
The Contractor shall also install test switches for each protective relay input and output used. 

The Contractor shall provide a complete metering system for the SVC, including any required 
current and voltage transformers, to measure all required parameters near the 110kV terminals of 
the SVC main step-up transformer.  
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The required SVC metering points are listed below. The metering shall have capabilities for local 
indication, local recording and remote supervisory indication. These are minimum requirements. 
The Contractor shall specify any additional metering needs. 

• Total SVC MW/MVAr (reactive and capacitive) 

• SVC line currents (each phase) 

• Harmonic filter phase current (each phase) 

• 110kV bus voltage (each phase and three phase) 

• 110kV bus voltage (average) 

• SVC AC bus voltage (each phase and three phase) 

• Zero sequence voltage 

2.3.18.4 Protection Requirements 

The Contractor shall provide a complete protective relaying system based on prudent industry 
practices and local utility requirements. The protective relaying shall be integrated with the SVC 
control system. However, integration into the SVC control system shall not circumvent normal 
protective relaying functions. 

All protective equipment and schemes shall be properly coordinated with the protection of the 
Chimtala Substation.  

The Contractor shall use microprocessor type protection equipment to the extent possible. All 
microprocessor relays used shall communicate to Employer’s control center via an Employer 
approved communications link. This system will be part of the communications system provided by 
the Contractor. The Contractor shall provide a communications switch specifically designed for this 
purpose. 

As a minimum, the Contractor shall provide differential and phase and neutral overcurrent 
protection for the main step-up transformer. Protective devices furnished with the transformer shall 
be incorporated into the protection system design for the transformer.  

The low side bus and cable shall be protected by differential and overcurrent relays. Capacitor 
protection, shall include, at a minimum, voltage unbalance protection. 

2.3.18.5 Communications Requirements 

Telephones  

The Contractor shall furnish all required permanent telephone(s) and the necessary equipment to 
interface with the local telephone company and all other devices required for a complete voice and 
data telephone communications system. The telephone(s) shall be located in the area of the 
operator’s console. The Contractor shall provide any telephone communication circuits required 
during construction and for Contractor’s remote access to the control system and other devices.  

Remote Communications 

The Contractor will provide digital communications to the control room area of the SVC building. 
The communications shall interface to the Employer’s digital communications network. The 
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Contractor shall provide the necessary communication cable from the existing Chimtala Substation 
to the SVC building.   The Contractor shall also be responsible for providing  a complete and fully 
functional communications system to the Pul-e-Khumri and Kabul North Substations.  This 
communication system shall use existing optical fiber cables.  It will be used to provide collect 
status information from and provide control from the SVC controller to MSCs and, if present, 
MSRs at the Pule-e-Khumri and Kabul North Substations.  220 kV Bus voltages from Pul-e-Khumri 
and 110 kV and 15 kV bus voltages from Kabul North shall also be transmitted and made available 
to the SVC control system.  The Contractor shall be responsible for furnishing all Employer 
specified terminal equipment located in the SVC building. A specification on available 
communications and required equipment will be furnished to the successful Contractor. 

The Contractor shall provide communications for remote access from the Contractor’s facilities to 
the SVC control for the purposes of commissioning, troubleshooting and ongoing factory support. 
The remote access shall have full capability for all control, indication and metering to allow the 
Contractor to assist in troubleshooting and maintenance of the SVC after the contractor leaves the 
site and during the warranty period. These facilities may remain in place for the life of the SVC. 
The Contractor shall propose a schedule of charges for assistance after the warranty period is 
complete. Any remote access for the purposes of Contractor use shall be coordinated with the 
Employer to address security concerns. Remote access may require the use of ground based or 
Satellite communications systems depending on the availability of telecommunications services at 
the site location. 

2.3.19 Installation Requirements 

2.3.19.1 Sitework 

The work consists of all excavating, filling, grading, backfilling, and related items necessary to 
complete the site work for the SVC facility as described in Section 2.7. 

2.3.19.2 Concrete 

Concrete foundations shall be designed and installed in accordance with Section 2.7. Non-ferrous 
reinforcing bars shall be used in reactor foundations. 

2.3.19.3 Steel Structures 

Design, fabrication and installation of steel structures require for the SVC installation shall comply 
with the specification for structures contained in Section 2.7. Contractor shall ensure that steel 
structures are located in the area of influence of the reactors.  

2.3.19.4 Buswork 

General: Buswork shall include rigid buses, strain and jumper buses, cable jumper, static wires, 
fittings, and all hardware required to form a complete system of current-carrying paths connecting 
the equipment in accordance with Section 2.7.  

2.3.19.5 Equipment 

General: Installation of equipment shall consist of receiving, unloading, reloading (if necessary), 
storage, placement and field assembling of equipment in accordance with the manufacturer's 
installation instructions and Section 2.7.  

2.3.19.6 Fencing 

The fencing required to enclose the SVC shall be designed, furnished and installed in accordance 
with Section 2.7. Fencing shall be placed out of the field of influence of the reactors, or constructed 
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with non-ferrous materials. Non-ferrous fencing materials must meet security requirements of the 
overall installation. 

2.3.19.7 Grounding 

A complete grounding installation for the facility shall be designed, furnished and installed, which 
shall conform to Section 2.7 and all applicable codes and shall connect to the Chimtala Substation 
grounding system at intervals appropriate to the Contractor’s design.  

2.3.19.8 Conduit and Fittings 

General: Contractor shall install electrical conduit and accessories required for embedded and 
exposed conduit systems in accordance with Section 2.7.  

2.3.19.9 Wire and Cable 

General: Contractor shall furnish and install all connecting wires and cable required and shall be 
responsible for all attachment materials to complete the installation in accordance with Section 2.7. 

2.3.20 Building Specification 

2.3.20.1 SVC Building 

The Contractor shall provide all labor, material and equipment necessary to complete the building 
required to house the SVC equipment and controls. The SVC building shall provide adequate space 
for all Contractor supplied equipment requiring indoor installation. 

The control room shall house all control and protection facilities except local controls integral with 
the equipment or separately mounted near the corresponding equipment. The layout of equipment in 
the control room shall allow a minimum clearance of 1000 mm to adjacent walls and 1200 mm 
between rows of equipment. 

Viewing windows of approximately 10,000 cm2 in size shall be provided for all areas of the facility 
where access is not allowed while the SVC is in operation. Such viewing windows shall be located 
on inside walls, preferably between the control room and such equipment. The glass used within the 
viewing windows shall be a laminated safety glass. 

Areas where battery banks are located shall be designed in accordance with applicable IEC 
standards. 

Design Requirements 

Building construction and materials shall be consistent with those specified in SECTION 2.7. 

The building and foundation shall be designed in accordance with all applicable provisions of local 
building codes, as modified herein. The building and foundation shall be in accordance with the 
Contractor’s geotechnical investigations. The building shall be designed so that ice and snow sliding 
off the roof will not damage any equipment or bus and will not unload onto the main entrance area. 

In addition to environmental loads, the roof shall support a collateral dead load. The collateral dead 
load shall be determined by the Contractor considering items such as pipe supports, cable tray, etc. 
This load shall be included in all load cases. 

Insulation shall be provided as appropriate for the structure type. Insulation shall be as required to 
provide minimum R-values for walls and roof as required by local codes or efficient operation of 
the HVAC system. 
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Erection 

A concrete entranceway or walkway shall be provided and shall have a broom finish with tooled 
edges. Concrete floor slabs shall be steel troweled to a hard surface and perfectly level (unless given 
a specified slope), without bumps, pits, or trowel marks. A suitable hardener shall be used. 

The Contractor shall make an effective connection from the ground grid through the SVC building 
to all equipment, control panels, each instrument rack, several points on cable tray support steel, and 
each conduit that shall be used to pull conductors into the building. The Contractor shall be 
responsible for a complete and effective ground system. 

All work shall be well braced, closely fitted, thoroughly connected, accurately set, and rigidly 
secured in place. The structure shall be constructed in conformance with the best workmanship 
practices and building codes, making it square, straight, level, and properly installed on the 
foundation. 

Sealants shall be installed at all joints as required to achieve a wind and water tight condition. All 
sealant work shall be done in a neat manner. Excess sealant shall be removed from exposed 
surfaces. 

2.3.20.2 Doors and Hardware 

All doorways and openings shall be sized for convenient passage of personnel, equipment and 
materials. Transom panels are not acceptable. Exterior doors shall be 18 gauge steel, swinging out, 
flush design filled with mineral fiber insulation. Where required, doors shall be fire rated. Hinges 
shall be bronze butt. Hinge pins shall be unremoveable type by means of a set screw in barrel 
nonremoveable when door is closed. 

Overhead or roll-up equipment doors shall be insulated, and shall be provided with an adequate 
bottom weather strip. Tracks for overhead doors shall be galvanized. 

All hardware of each kind shall be a product of one manufacturer (i.e. all locks shall be product of 
one manufacturer, closers shall be product of on manufacturer, etc.) and shall be of a standard 
commercial quality suitable for its intended use. All locks shall be keyed alike and shall match the 
locks at the Chimtala Substation. 

2.3.20.3 Painting and Finishes 

All surfaces of the SVC building shall be painted except surfaces having a factory-applied coating 
or surfaces not designed to be painted. The Contractor shall submit a color scheme and list of 
materials for approval by the Employer. Protect nameplates, cover plates and other surfaces from 
paint and damage. Furnish drop cloths, shields, or protective equipment to prevent spraying or 
droppings from fouling surfaces not being painted. 

Materials furnished for each coating system must be products from a single manufacturer and 
compatible with the substrate. When shop-painted surfaces are to be coated, determine whether 
finish material will be compatible with the shop coating.  

Preparation of surfaces to be painted shall be in accordance with the manufacturer’s instructions. If 
solvents are used, the surfaces shall be cleaned of all defective or damaged areas of existing paint 
and of all loose rust, mill scale, excess mortar, loose particles, and other foreign substances. 
Surfaces with gloss or semi-gloss paints shall be lightly sanded. Wood surfaces shall be sanded 
prior to painting. Nail holes, cracks and similar imperfections shall be filled. 
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2.3.20.4 Lighting and Fire Protection 

Lighting and Electrical Systems 

The Contractor shall design, furnish and install all material and equipment and perform all work 
necessary to complete, test, and make ready for operation the lighting and electrical systems for the 
SVC building. The design of the building lighting and electrical systems shall be in accordance with 
proven design methods, local codes and accepted industry standards. 

The Contractor shall furnish and install all luminaries complete with all lamps, ballasts, luminaire 
fuses, luminaire wire and cord, mounting hardware and accessories necessary to complete the 
installation of the luminaries.  

Minimum lighting levels for the control room shall be 970 lux. Minimum lighting levels for 
unfinished and equipment areas shall be 540 lux. 

Emergency lighting units shall be self-contained units that operate automatically upon loss of 
station service power. Emergency lighting shall be installed at critical locations as required for 
safety of personnel and where required for restoration of the station lighting system. 

Fire Protection and Alarm  

The Contractor shall design and install a fire protection system that conforms to national and local 
codes. The fire protection system design and associated alarms shall take into account that the SVC 
will be unattended at most times. Selection and location of automatic detectors shall suit the 
application, and shall consider conditions such as high voltage fields, air velocity and environment 
to minimize nuisance alarms. 

The system shall be electrically supervised against failure of the detection and alarm circuits. In 
case of failure of a detector or alarm circuit, a visual and audible alarm different from a fire 
detection alarm shall be initiated on the station fire alarm control panel. Detectors shall be capable 
of being tested, having maintenance performed on them or being replaced without impairing the 
operation of the SVC, except for detectors located in areas where personnel access is not allowed 
during SVC operation. 

Operation of any manual alarm or automatic detector shall cause the initiation of the visual and 
audible alarm on the station fire alarm control panel, indicating the area of the location of the 
originating alarm. Alarms shall initiate automatic shutdown of the air-conditioning, ventilation and 
exhaust systems in the area of the fire. A manual override of this function shall be provided for 
exhaust systems that could be used for smoke removal. All alarms shall initiate audible signals and 
visible flashing indicators that shall continue until the system is reset. Operation of detectors in the 
valve hall shall trip the SVC. 

The fire alarm control panel shall be located in the control room and shall include all devices 
necessary to permit the operation of the fire alarm system. All fire alarms shall be identifiable as to 
location. Standby power from an uninterruptible source shall be provided. The uninterruptible 
source shall be sufficient to provide electrical supervision and support of the normal system for a 
minimum of 24 hours. 

The Contractor shall provide portable fire extinguishers in the control and equipment areas. 
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2.3.20.5 Heating, Ventilating and Air Conditioning 

Air conditioning, heating, ventilation, and/or environmental controls systems shall be provided to 
ensure satisfactory operation of the station under the range of climatic conditions to which the 
station may be subject.  

The HVAC systems shall include energy conservation design features that can minimize station 
service energy, be economically justified, and suitable for the area served. In areas where 
environmental control is essential to ensure proper operation, back-up systems shall be installed. 
Heating and air conditioning temperatures shall be thermostatically controlled. 

The design of the HVAC system shall be primarily based on the operation requirements of the SVC 
equipment installed. It shall be the sole responsibility of the Contractor to provide reliable systems 
that satisfy these requirements. Regardless of equipment requirements, supplemental heat will be 
required when the SVC is off line, workers are present, and outside temperatures are low. Air 
intakes shall incorporate snow and rain exclusion devices and filters for removal of airborne plant 
material, insects, and birds. If necessary, devices for controlling ambient noise shall be included. 

As an alternative air conditioning of individual cabinets and/or equipment spaces may be proposed.  
The Contractor shall provide information regarding the alternative solution including vendor, 
detailed technical description of equipment and how it will be rated and applied, electrical power 
consumption, and a list of similar installations. 

2.3.21 Testing Requirements 

The Contractor shall be responsible for compliance with all standard test procedures that shall 
progressively check the quality and performance of the SVC equipment. 

The Contractor shall perform those design, production and commissioning tests specified below and 
in other sections of this specification. The Bidder shall propose additional tests that will be 
conducted. The completeness of the proposed tests will be a factor in the bid evaluation. Where 
appropriate, tests shall conform to those contained in IEC standards and guides. Where standards 
are not suitable or applicable, other common industry procedures and mutually acceptable methods 
shall be used. 

If certain design, production or commissioning tests are performed by manufacturers other than the 
Contractor, the Contractor has the responsibility to furnish the test reports and certify that the 
necessary testing has been performed. 

If the SVC manufacturer will not be present for the field tests, the communications link between the 
SVC control and the manufacturer’s facilities shall be completely tested and operational prior to the 
start of any field operating tests. 

2.3.21.1 Factory Testing 

The Contractor shall develop and submit a factory test plan. As a minimum, sufficient tests shall be 
conducted to demonstrate that all controls, protective functions and instrumentation perform as 
designed and is in compliance with this specification. Successful tests performed on scale models or 
digital simulators will be deemed to meet the intent of this paragraph.  

All equipment to be supplied by the Contractor shall be subjected to routine and design tests in the 
factory as required under the specifications for each piece of equipment. Equipment with complex 
interfaces with other equipment, such as the SVC controls, shall be connected and tested as a system 
in the factory. The tests shall demonstrate full implementation and compatibility with the 
Employer’s communication system and protocol. 
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The Contractor shall indicate in his proposal all the factory design and production tests which will 
be performed on all major components and parts. Standard tests previously performed on certain 
equipment may be acceptable. For standard items such as capacitors, and high power semiconductor 
devices, such reports on previously performed tests will generally be acceptable. However, for the 
major items such as the transformers, breakers, control system and cooling systems applicable 
specific performance tests will be required. 

The test data shall be complete including drawings and shall clearly state the performance of the 
equipment subjected to the test. If the test data is for standard tests performed on equipment other 
than that being provided under this contract, the Contractor shall include a statement that equipment 
being furnished is identical in all respects to the equipment on which the particular test was 
performed. 

2.3.21.2 Pre-Commissioning Field Tests 

The Contractor shall perform pre-commissioning field tests on the fully assembled SVC facility 
with the SVC disconnected from the 110kV source. The tests shall be performed on all equipment 
to ensure that no damage occurred in transit, that all equipment has been properly installed, is 
correctly set, and is functioning correctly. 

Pre-commissioning tests shall include, but not be limited to, the following: 

• Dielectric and insulation resistance tests on all equipment connected to the 110kV system, 
consisting of power factor tests and hi-pot tests. 

• Ratio and polarity tests on transformers and instrument transformers 

• Insulating oil tests on transformers and other oil-insulated equipment 

• Functional tests on auxiliaries 

• Functional tests on control, protection and alarm circuits, including relay and control 
settings 

• Functional tests of all interlock systems 

• Wiring continuity and insulation resistance tests 

• Diagnostic software functional demonstration 

• Alignment and adjustment of all disconnect switches 

• Verification and adjustment of cooling system 

• Calibration and adjustment of all gauges, meters and instruments 

• Measure grounding system resistance  

• Capacitance test of capacitor cans 

In addition to the above tests, the Contractor shall energize or start up all independent subsystems. 
These tests shall demonstrate the electrical and mechanical integrity of these subsystems. During 
these tests, the Contractor shall make the initial adjustments to the equipment required for 
satisfactory operation. 
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Following the successful completion of the above tests, the Contractor shall perform system tests as 
required to demonstrate the proper functioning of the associated controls and protection. Such tests 
may include trial operation during which the Contractor shall make final adjustments to the 
equipment for satisfactory and proper operation. 

2.3.21.3 Acceptance and Performance Tests 

After successful completion of the pre-commissioning tests, the Contractor shall perform 
acceptance and performance tests to demonstrate that the SVC performs as specified. All modes of 
operation as described in these specifications shall be tested. Prior to proceeding with acceptance 
and performance tests, the Contractor shall determine that the SVC is fully operational and suitable 
for acceptance testing. Tests shall include verification of all sensors, meters, alarms, control 
functions, including automatic, local and remote control, and performance criteria. 

The Contractor shall coordinate with the Employer for all tests where the SVC is to be connected to 
the Employer’s power system. No such tests shall be performed unless permission by the Employer 
has been granted. The tests must be performed in a fashion to minimize unanticipated disturbances 
on the power system. These tests may have to be performed during the night or low load periods for 
certain types of tests. 

The Contractor shall document all acceptance and performance tests performed. The Contractor 
shall submit documentation, analyses, and a summary in a test report for the Employer’s records. 

Function Tests 

After the SVC has been installed, the Contractor will perform comprehensive testing on the entire 
system to verify compliance with all requirements of this specification. Testing shall include, at a 
minimum, the following tests. 

• Verify change of reference point and slope both locally and remotely 

• Verify the automatic start-up and shutdown sequences, including restart following 
undervoltage trip. This includes both those that are initiated automatically by the SVC 
controller, and manually by a system operator from both local and remote locations. 

• Verify the automatic sequences of blocking and unblocking the valves. 

• Demonstrate the repeatability of control system functions such as voltage set-point 
changes. 

• Operation of all control, protective relaying, and instrumentation circuits shall be 
demonstrated by direct test if feasible or by simulating operating states for all parameters 
that cannot be directly tested. Automatic, local, and remote operation will be 
demonstrated. 

Performance Tests 

The SVC performance verification shall include tests as determined by the Contractor to verify that 
the performance criteria specified in these specifications can be met or exceeded. Accordingly, the 
Contractor shall provide a total system performance verification plan to ensure correct SVC 
response to system disturbances and operating scenarios described in this specification. The total 
system performance verification plan shall be submitted to the Employer for review and approval 60 
days prior to SVC performance tests. 
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At a minimum, the following performance tests shall be performed. 

• Measurements of harmonic content at full and partial output levels. 

• Measurement of losses 

• Interference measurements  

• Tapchanger control (if provided) 

• Operating mode transfers 

• Performance under system disturbances and faults 

• AC and DC auxiliary supply changeover or failure 

• Demonstrate and measure the SVC system operation and performance under prevailing 
system condition for a continuous 48 hour period. 

The Employer will not accept the SVC until all acceptance tests have been successfully completed. 

Actual Operating Experience:  

It may not be possible due to system constraints to test all facets of the SVC function as part of the 
performance verification tests specified above. The actual operating experience of the SVC system 
through the warranty period shall be deemed an extension of the performance verification tests. 

Actual operating experience will be documented through Contractor furnished sequence of event 
recorders, digital fault recorders and other system monitoring equipment capable of identifying 
system disturbances and associated SVC performance.  

Documented failure or malfunctions of any SVC component during the warranty period shall be 
deemed as a failure of the system commissioning test. The Contractor shall, at no cost to the 
Employer, make the necessary repairs, replacements, modification or adjustment to prevent the 
same failure or malfunction from occurring again. The replacement of certain SVC components in 
response to a system failure, may necessitate, at the discretion of the Employer, the duplication of 
certain performance verification tests which shall be performed at the Contractor’s expense. 

2.3.22 Training 

The Contractor shall provide training for the SVC facilities as specified below. The Contractor shall 
determine the content and duration for each training session. The Contractor shall provide all 
material and equipment, as well as qualified fluent Dari speaking instructors, to conduct the training 
program. It is preferred that as much of the training as practical be held at the SVC site.  Classroom 
sessions may be held in a convenient location close to the site with site visits to supplement the 
training. Preliminary information on the content of each training session shall be submitted with the 
proposal. 

Training manuals shall be provided to each trainee attending each course. At the completion of each 
course, the training manuals and any other training aids shall become the property of the Employer. 

The suggested class durations in this specification are meant to illustrate the level of training 
expected. In preparation of the course material, the Contractor shall consider that the Employer’s 
personnel are familiar with substation equipment, including control, protection and 
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communications. The Employer’s personnel are not familiar with power electronics and associated 
systems. 

Training shall be conducted in Dari in Afghanistan. 

Training shall be videotaped and provided to Employer for reference in the future. 

2.3.22.1 Orientation Training 

The Contractor shall provide one Orientation training session. It is anticipated that the Orientation 
training will be held over a two-day period with one 4-hour session per day. These sessions shall be 
suitable for managers, supervisors, professional and technical personnel. Each session will be 
limited to a maximum of 12 people.  

The orientation training session shall be scheduled before commencing SVC performance 
verification tests. An outline for this orientation training shall be submitted to the Employer 90 days 
ahead of the actual date of training. Approval of this outline shall be obtained from the Employer. 
The Employer will provide comments and/or approval 30 days before the scheduled training date. 

2.3.22.2 Operator Training 

The Contractor shall provide the necessary training in proper operation of the SVC and related 
equipment. This training shall be conducted after completion of the SVC performance verification 
testing, but before system commissioning. The training shall thoroughly familiarize the operating 
personnel with the various aspects of the SVC including operation from a SCADA system so that at 
the completion of the training they will be able to completely and properly operate the SVC 
equipment without Contractor assistance. Emphasis shall be placed on hands-on operating 
experience interspersed with the critical background as necessary, including switching procedures 
and emergency response training. 

The Contractor shall provide two Operator training sessions to accommodate a rotating shift 
schedule. It is anticipated that this session will last 1-2 days. Each session will be limited to a 
maximum of 12 people. 

2.3.22.3 Emergency Procedures Training 

The Contractor shall provide the necessary training in emergency procedures to allow the 
Employer’s personnel to respond to emergencies at the SVC. Such training shall include emergency 
shutdown procedures, switching to isolate the SVC, fire procedures, and any other procedures the 
Employers maintenance personnel may be required to respond to.  

The Contractor shall provide one Emergency Procedures training session. It is anticipated that 
emergency procedures training will last 1 day. Each session will be limited to a maximum of 12 
people. 

2.3.22.4 Maintenance Training 

The Contractor shall provide necessary training in maintenance of the SVC and related equipment. 
The maintenance training shall be scheduled after successful commissioning of the SVC. The 
training shall thoroughly familiarize the maintenance personnel with the various aspects of the SVC. 
Maintenance training shall include preventative maintenance as well as troubleshooting. 
Maintenance of digital controls and microprocessor control systems used in the SVC shall be 
emphasized. At the completion of training, the maintenance personnel should be able to completely 
and properly maintain the SVC facility without Contractor assistance. The maintenance training 
shall include, but not be limited to: 
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• Normal maintenance methods 

• Repairs and replacement 

• Diagnostic procedures 

• Equipment calibration 

• Re-energization 

• Special tests 

• Special tools 

• Safety and grounding procedures 

The Contractor shall provide two Maintenance training sessions. It is anticipated that maintenance 
training will last 1-2 days. Each session will be limited to a maximum of 6 people. The Maintenance 
Training shall be recorded by the Contractor and provided to the Employer on DVD for use in 
training new personnel and as a refresher course. 

2.3.23 Maintenance and Spare Parts 

The SVC shall be designed so that regular maintenance may be carried out by either the Contractor 
(under a separate contract) or by the Employer. 

2.3.23.1 Maintenance by Contractor 

The Employer may desire to have maintenance of SVC major systems performed by the Contractor 
under a separate contract. Under this contract, the Contractor would supply all labor, equipment and 
materials needed to maintain system performance and safe operation. The Contractor shall delineate 
the services it would perform under this option along with the price for the Employer to exercise 
this option. 

In the interest of reducing maintenance costs under this option, the Contractor may propose that 
certain non-specialized maintenance activities be performed by Employer personnel. These 
activities may be excluded from the Contractor’s maintenance contract, but must be fully described, 
including estimated manhours and frequencies. Such activities shall not include activities, the 
proper or timely performance of which are required for maintaining adherence to the Contractor’s 
warranty terms and conditions. 

The Contractor shall submit with the proposal a complete maintenance contract, including proposed 
terms and conditions for the Employer’s review.  

2.3.23.2 Maintenance by Employer 

The Employer may elect to operate and maintain all equipment for the SVC with its own personnel. 
To support this, the Contractor shall design and supply equipment with commercially available, "off 
the shelf" parts to the extent possible. 

The Contractor with the assistance of its major equipment suppliers shall conduct training classes 
for Employer maintenance personnel at the site. 

The Contractor shall remain available by telephone, e-mail or fax and provide consultation and 
required repairs for the Employer if the system malfunctions during the warranty period. 
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In its proposal, the Contractor shall supply a description of all major maintenance activities, 
including estimated man hours and frequencies of occurrence for each activity. 

2.3.23.3 Spare Parts 

The Contractor shall evaluate its design with regard to failure rates, effects and SVC reliability and 
availability. The Contractor shall provide a recommended spare parts list, including prices and 
availability, as part of his proposal. Spare parts that are readily available from stock and available 
within sufficient time to meet the required availability shall be considered off-the-shelf items and 
not required as spare parts in stock at the site. These parts shall be listed and so noted on the spare 
parts list. The Employer will determine the need for and purchase separately all spare parts. 

All spare parts for equipment covered by this specification shall be interchangeable with the original 
equipment and shall comply in all aspects with the requirements of this specification. This includes 
documentation identical in kind and format to that required for the original equipment or material. 

2.3.23.4 Tools and Equipment 

The Contractor shall provide all “special tools and equipment” for maintenance and operation which 
are not normally or readily available. The Contractor shall submit, with the proposal a complete list 
of tools and equipment needed for erection/installation and maintenance and a list of special tools 
and equipment that will be provided, including prices. Special tools and equipment shall become the 
property of the Employer at the completion of the SVC installation. The Employer reserves the right 
to purchase additional quantities of tools if desired.  Specifically include capacitor test set, 
electronic card extenders and any special cable assemblies and configured PC with operating system 
with a license prepaid for ten years.  

The Employer will supply common tools and maintenance equipment. Common tools and 
maintenance equipment in this context shall mean tools and maintenance equipment available 
commercially from two or more independent suppliers. The Contractor will supply all common 
tools and maintenance equipment throughout the maintenance contract should the Employer 
exercise this option. 

2.3.24 Documentation 

2.3.24.1 Document Submittal Quantity and Procedures 

The Contractor shall furnish complete documentation that will be used for determination of contract 
compliance, as well as, operation and maintenance of the SVC. The documentation shall be in 
accordance with the documentation section of these specifications. 

At a minimum, Contractor’s documentation shall consist of the following: 

• Construction and Installation Drawings 

• Construction Materials Submittal 

• Equipment Drawings and Specifications 

• Operation and Maintenance Manual 

• Maintenance Schedule 

• Master Test Plan and Procedures 
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• Quality Assurance Manual 

• Software Documentation 

• Study Reports 

• Test Reports 

• Training Manuals 

2.3.24.2 Maintenance Schedule 

The Contractor shall prepare a comprehensive maintenance schedule listing required maintenance 
for all equipment based on specific maintenance triggers. This schedule will cover the equipment 
design life and make direct reference to maintenance requirements listed in the Operation and 
Maintenance Manuals. The maintenance schedule shall include an estimate of the man-hours and 
equipment required to complete each task. 

2.3.24.3 Master Test Plan and Procedures 

The Contractor shall submit a Master Test Plan and Procedures indicating the order in which the 
tests will be conducted and the test method being used along with required instrumentation. The test 
plan shall include all types of tests required by these specifications and shall demonstrate that a 
complete testing plan is being proposed. 

2.3.24.4 Study Reports 

The Contractor shall submit all design study, simulation and field test reports to the Employer in a 
timely manner in accordance with the documentation requirements. These reports shall contain 
assumptions, study methods, results, significant findings and conclusions. The Contractor shall 
submit reports for all studies required by these specifications. 

2.3.24.5 Test Reports 

The Contractor shall prepare test reports. Formal test reports are required for all tests listed in the 
Master Test Plan and Procedures. The test reports will include the subject test plan, required data, 
test results and discrepancy reports or failure reports resulting from performance of the tests. 

2.3.24.6 Training Manuals 

45 days prior to the start of training, the Contractor shall provide draft training manuals and course 
outlines for review. The training manuals will include relevant portions of the Operation and 
Maintenance Manuals and Software Documentation and will be retained by the Employer. The 
Employer shall have the right to reproduce any training manuals for their own use. 

2.3.24.7 Operation and Maintenance Manuals 

The Contractor shall furnish operation and maintenance manuals for all the equipment as applicable. 
Clarity and readability shall be of the highest commercial standards. The books shall be oriented 
toward operation and maintenance of the equipment without the services of a manufacturer’s 
representative. The portions devoted to descriptive matter and theory shall be limited to those that 
are essential to a proper understanding of the equipment for satisfactory operation and maintenance. 
The Employer shall have the right to reproduce any Operation and Maintenance manuals for their 
own use. 

Information  
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The operation and maintenance manuals shall include, but are not limited to, the information 
specified below. 

• Manufacturer’s Definitions: All terminology peculiar to the Contractor’s equipment shall 
be clearly explained by the Contractor in a supplementary section bearing the heading 
"Definitions." 

• Factory Specification of the Equipment 

• Shipping Instruction, Warehouse Storage, and Handling Instruction: List major 
components for warehouse inspection, and site receiving and storage instructions. 

• Parts and Factory Service Instruction: Factory repair policy shall be provided. Describe in 
detail the procedure to obtain spare parts or factory service: (1) under normal conditions, 
(2) under emergency conditions. Specify the mailing address and telephone number(s) of 
the service department. 

• Installation Instructions: Installation instructions and information to supplement the 
installation drawings shall be furnished. This information shall include power 
requirements, assembly procedures, safety precautions, grounding instructions, alignment 
instructions, installation test requirements, and details associated with equipment testing 
to verify proper performance. 

• Preventive Maintenance Instructions: Preventive maintenance instructions shall be 
furnished for all subsystems indicating manufacturers’ recommended maintenance 
intervals based on specific maintenance triggers. These instructions shall include required 
test procedures, alignment instructions, cleaning requirements and instruction for visual 
examinations. 

• Maintenance Schedule: The maintenance schedule shall include maintenance trigger 
points for each type of equipment. Such trigger points shall identify monitored parameters 
that can be used to perform preventative maintenance when needed based on operating 
conditions rather than time based maintenance. The preventive maintenance instructions 
shall include a table indicating the average man-hours required to complete a maintenance 
action, outage time if required and on-line/off-line requirement for the maintenance 
action. 

• Troubleshooting Instructions: Troubleshooting instructions shall be to the spare parts 
level with adequate details for quick and efficient location of cause for equipment 
malfunction. Include adjustment limits, timing diagrams, troubleshooting and 
recommended corrective action steps, and resetting requirements before return to service. 
For mechanical items, information on tolerances, clearances, wear limits, and maximum 
bolt-down torques shall be supplied. 

• Parts information: This section shall contain a complete parts list and subsections which 
include a breakdown to the smallest assembly considered a replacement part, showing 
name and description, catalog number, quantity used, and reference by item number on 
the applicable drawing. The description shall include electrical and mechanical ratings, 
settings, nameplate drawings, additional instructions or instruction books, testing 
requirements, wire list, curves, drawings, and inspection and installation instructions. 

• Spare Parts: A list of spare parts as recommended by the manufacturer, including the 
descriptive information listed in the preceding paragraph. 
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• Tools Information: A list of all tools needed to install or maintain the equipment shall be 
provided in this section. Tools shall be identified by either the Contractor’s part number 
or manufacturer’s part number and cross-referenced where applicable. All special tools 
supplied with the equipment shall be identified as such on the tool list. 

• Theory of Operation: Include a system overview and detailed information pertaining to 
the individual systems and subsystems that make up the SVC, as shown on a Contractor 
supplied outline, logic, schematic, and one-line diagrams. The SVC control and protective 
functions shall be numbered and cross-referenced to insure easy identification on the 
above diagrams. Specifically the Contractor is required to provide narrative describing the 
control and protective logic of each function such that the operating principles can be 
readily understood. Portions devoted to describing fundamental theory shall be limited to 
those that are essential to a proper understanding of the equipment operation. 

• Controller User Interface: The instructions shall describe the Controller User Interface in 
detail and specifically include instructions and examples for calculating and setting all 
user controlled parameters. The description shall identify in detail exceptional system 
conditions (if any) where the conventional settings may have to be altered. 

• Installation Procedure: This section shall include a detailed step-by-step instruction of the 
SVC test procedure and calibration. Additional information shall include power 
requirements, assembly procedures, safety precautions, grounding instructions, and 
installation test requirements. 

2.3.24.8 Digital Controller Software Documentation 

All controller software and any subsequent fixes, patches, or upgrades shall be fully documented. 
The Software Design Document shall detail the design of the controller software. This document 
will include the following types of information. 

Software Overview  

The Software Design Document shall provide an overview of the controller software. This overview 
shall include a list of controller algorithms and a description of how each of these algorithms 
interrelates with the others. This description shall either be provided as a narrative or as software 
control flow diagrams. 

Documentation of Individual Modules  

The Software Design Document shall include separate documentation for each controller module or 
algorithm. Information specific to individual modules or algorithms shall include: 

• A functional description of the module. 

• A Data Flow Diagram that depicts the interfaces between the module and other controller 
software routines. 

• A Module Interaction Summary that narrates the information presented in the Data Flow 
Diagrams. 

• A list of GLOBAL data elements used within the module, including a full description of 
each data element, its type, how it is used, and its range of values. 
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• A list of LOCAL data elements used within the module, including a full description of 
each data element, its type, how it is used, and its range of values. 

• A list of control inputs required by the module. 

• A list of outputs directly affected by the module. 

• A Pseudocode (structured English) description of the algorithm’s high level design. 

• Other information required for an understanding of the function of the algorithm. 

• PLC code, logic diagrams and/or ladder logic diagrams. 

Data Dictionary  

The Data Dictionary shall be an alphabetically arranged source of information on each data element 
used in the controller software system. The Data Dictionary shall provide a description of each data 
element used in the controller software, including descriptions of: 

• Data element type. 

• Data element use by the Applications Software. 

• The acceptable range of values for the data element. 

• The program modules in which the data element is used. 

Error Messages List 

The Error Messages List shall be a source of information on error messages issued by the controller. 
This information shall include a description of the type and meaning of each error message, how it 
is used, and what corrective action is required to solve the problem. The Error Message List shall 
include information on: 

• Error messages generated by the Operating System 

• Error messages generated by the Hardware Diagnostics 

• Error messages generated by the Applications Program 

2.3.24.9 Digital Controller Hardware Documentation 

The contractor shall provide manufacturer standard specifications and model numbers of all 
controller hardware. 

2.3.24.10 Relay and Control Settings 

The contractor shall provide complete documentation of all protective relay and SVC control 
settings. Such documentation shall include all calculations and coordination curves used in the 
development of the settings. 
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2.3.25 Warranty  

2.3.25.1 Twelve Month Construction Warranty 

Contractor warrants that all Work performed under this Contract shall be in accordance with the 
Contract documents and specification and all applicable national and local laws and regulations in 
existence at the time of execution of the Contract. Contractor makes all such warranties for a period 
of twelve (12) months after the date of final acceptance of the project by the Employer. 

If it is demonstrated within the warranty period the Work fails to meet the provisions of this 
warranty, Contractor shall promptly correct any defects, including, nonconformance with the 
specification, either, at its option, by adjustment, modification, repair, or replacement of all 
defective parts or materials (Correction Measure), including adjustment, repair or replacement of 
any portion, component, part and/or assembly. 

Contractor shall be required, at its expense, to take any or all of the Corrective Measures to correct 
any defects and deficiencies in the Work before and during the warranty period, including without 
limitation, transportation expenses of equipment and personnel to and from the job site, and in and 
out expenses. 

All Corrective Measures taken by the Contractor shall be subject to Warranty for twelve (12) 
months from the date of the Corrective Measure for the corrected portions. If Contractor, after 
written notice from Employer, fails to proceed to correct defective Work or otherwise to comply 
with the terms of Contractor’s Warranties, Employer may have the Work corrected as it deems 
appropriate and Contractor shall be liable for all expenses incurred to correct the defective Work by 
Employer to include without limitation Employer’s overhead costs. 

Contractor does not warrant the Work or any required repairs or replacement under this provision 
against normal wear and tear including those due to operation or environment. The Work must be 
operated and maintained in accordance with Contractor’s instructions and prudent utility practices. 

The liability of Contractor under this warranty (except as to title) shall constitute the exclusive 
remedy for all equipment damage claims based on failure of, or defect in, goods or services sold 
hereunder, whether the failure or defect arises before or during the warranty period, and whether 
such claim, however instituted, is based on Contract, indemnity, guarantee, tort, (including 
negligence), strict liability or otherwise. The foregoing warranty is exclusive and is in lieu of all 
other warranties whether written, oral, implied, or statutory. As to all goods sold, no implied 
statutory warranty of merchantability or of fitness for particular purpose shall apply. 

2.3.26 SVC and Overall System Studies 

Engineering and performance studies shall be performed within the scope of supply. The Contractor 
shall perform design and simulation verification studies at its own facilities to ensure proper design 
and operation of the RPC system, which includes mechanically switched reactors (MSRs), 
mechanically switched capacitor (MSCs), Static VAr Compensators (SVCs) and series capacitors. 
The studies shall demonstrate that the RPC will perform together as a complete system and that the 
proposed design will meet the requirements of this specification as well as in all aspects perform 
equal to or better than the representative design summarized by the equipment list in Table 2.1 
These studies are in addition to the actual SVC design studies and performance tests. Final RPC 
design shall use the substation locations and equipment locations identified in the representative 
design and follow the approach to RPC deployment established in the representative design 
presented in this document.   The analytical studies may define RPC equipment that varies from the 
RPC equipment listed in Table 2.1 so long as the functional requirements of this specification are 
met and the equipment proposed meets or exceeds all aspects of the performance of the RPC 
equipment specified in Table 2.1.  
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The Contractor shall allow the Employer, his engineer or designated representative to witness, review 
and provide comment on such studies and simulations. 

The Contractor shall document and present results of analytical studies for Employer review and 
approval.  Documentation shall include complete functional descriptions of the communication and 
control systems to be employed so that the completed RPC system will automatically function as 
single integrated system.  Documentation shall demonstrate that proposed RPC system meets this 
specification and meets or exceeds all aspects of performance of the representative system summarily 
described in Table 2.1. 

The study shall take into account that the 110 kV system voltage is very sensitive to changes in shunt 
capacitance.   Capacitor switching step sizes shall be designed to minimize voltage step changes upon 
capacitor switching when the dynamic portion of the SVC is out of service.    The representative 
design for this system has established step sizes that were intended to balance the need for reducing 
voltage step changes during switching with cost and available substation space.  Selection of step 
sizes shall provide at least the same degree of flexibility in switching and avoid using larger step sizes 
than contained in the representative design which is summarized in Table 2.1.    

The study shall take into account that the SVC control will be capable of automatically operating the 
local and remote mechanically switched capacitors (MSCs) at Pul-e-Khumri, Chimtala and Kabul 
North to allow the SVC to operate near the zero output point. Both existing and new MSCs will be 
controlled from the SVC.   

Steady state voltages on all transmission buses shall be with 0.95 and 1.05 per unit for the base cases 
provided for study.  Post-disturbance steady state voltages for design contingencies measured ten 
seconds from disturbance initiation shall be within 0.9 to 1.1 per unit at the Chimtala 110 kV bus.  
Design contingencies shall include: 

• Three phase 110 kV fault followed by loss of one 40 MVA transformer loaded to 50 MW of 
active power at 0.95 lagging power factor  

• Three phase 110 kV fault followed by loss of the 60 MVAr MSC at Chimtala 

Studies will be performed using up to five different Employer provided databases which will define 
controlling system conditions for RPC design.  Studies will include the SVC controlled switching of 
MSCs.  Studies to be performed for each of these databases include: 

• Steady state power flow for the intact systems with and without the NEPS-SEPS Connector in 
Service 

• Sensitivity cases to determine steady state 110 kV voltage change when capacitor steps are 
switched 

• Systematic dynamic simulation of  single line to ground and three phase faults on 110 kV and 
220 kV transmission system lines and buses between the Pul-e-Khumri  220 kV bus and the 
Kabul North 110 kV bus, including the Kabul 110 KV bus.  Bus faults will result in the bus 
tripping off line.  Transmission line faults will be modeled as permanent, with one reclose 
follow by line tripping; and temporary with one successful reclose after the fault has cleared 
followed by the line remains in service.  The purpose of these simulations is to create a 
record of expected RPC and system response to disturbances for operator training and system 
planning.  They will also illustrate the operation of MSCs under SVC control. Some cases 
may not meet the 0.9 to 1.1 per unit post-disturbance steady state voltage criteria.  These 
cases will be run without the NEPS-SEPS Connector in service. 
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• Dynamic simulations to validate performance for the design contingency cases with and 
without the NEPS-SEPS Connector (which includes an SVC at Kandahar East Substation) in 
service.  The SVC at Kandahar may be represented with a generic SVC model if more 
specific information is unavailable.  The NEPS-SEPS Connector will be modeled at two 
different load levels.  Performance with the NEPS-SEPS performance will be investigated for 
up to two of the five databases provided. 

The Employer will make available the fundamental frequency power flow and dynamic stability data 
bases in Siemens/PTI PSS/E format as well as the time domain study databases in the Alternate 
Transient Program (ATP) format. The Contractor shall sign a release specifying that the data base is 
for the Contractor’s in-house use for this project only before the data bases will be made available. 
The data bases shall not be used for any purpose other than this project shall not be disclosed to any 
third party without written consent of the Employer and shall be destroyed after the warranty period 
for the SVC.  

Contractor studies shall be based on models and data that accurately represent the, series capacitors 
SVC, fast voltage regulator, capacitor bank controls, timing, logic and limits to be supplied. The SVC 
model and data used for the Employer’s study were based on assumed data that may not represent the 
contractors SVC and series capacitors. It is expected that performance of the Contractor’s actual SVC 
model and series capacitor model will more accurately represent the physical SVC and series 
capacitor to be supplied than the Employer’s assumed model and data. 

2.3.26.1 Step Response Study 

A simulation analysis of 1% step reference changes for system pre and post fault system conditions 
shall demonstrate the SVC’s linear response time under the pre and post fault system conditions. 

2.3.26.2 Control Interactions 

Studies shall confirm satisfactory operation of the SVC regulators. In addition, these studies shall 
demonstrate satisfactory operation of any supplementary controls included in the SVC. The study 
shall demonstrate that there is no unfavorable interaction with other nearby control systems or 
equipment, including the SVC at Kandahar and the series capacitors on the PeK to Chimtala line. 

2.3.26.3 SVC Model 

For the purpose of the above system studies, the Contractor shall develop and deliver to the 
Employer an accurate power flow and dynamic simulation models of the supplied SVC compatible 
with Siemens/PTI PSS/E Version 32. The Employer will use this model for future system studies. 
The model shall provide, as a minimum, the following features: 

• Accurately represent the as-built operation and performance of the SVC for a time frame 
up to 60 seconds. 

• Model shall provide the Employer with appropriate feedback on the various aspects of 
SVC operation during a simulation. The following are deemed minimum display 
requirements: SVC limit operation, SVC blocking, SVC restarting, and others deemed to 
be of interest by the Contractor. 

• Clear and accurate documentation of the theory and modeling techniques (including 
assumptions) used for the model. Include examples for calculating and setting all 
Employer controlled parameters and data. 

• Clearly documented model code throughout the model (liberal use of comments) 
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• Model documentation shall include a narrative description of model operation, model 
assumptions, model approximations, user instructions for the model, transfer functions 
and block diagrams illustrating model functions, logic diagrams, equations 
describing SVC relationships, and other items to clearly document the model. 

2.3.26.4 Employer Provided System Model 

While a good faith effort has been made to provide an accurate representation of the system, the 
Siemens/PTI PSS/E and ATP models will, of necessity, be based in part upon representative or 
estimated data.  The Contractor shall evaluate the impact of possible errors in the accuracy of model 
parameters and, following consultation with the Employer and/or Employer’s representative, 
perform sensitivity analyses to evaluate the impact of changes in the most critical parameters.  The 
Employer will provide a report and review the results of these sensitivity studies with the Employer 
and/or Employer’s representative to determine if changes in design will be requested to account for 
the impact of potential errors in the model input parameters. 

2.3.26.5 System Effects 

Valve firing circuits shall be designed to be immune to rapid changes in the 110  kV bus voltage 
amplitude and/or phase as may occur due to fault and clearing disturbances in the power system. 
This immunity shall be demonstrated by simulation tests of the SVC firing system and/or by high 
frequency (delta T equal to 50 µs or less) simulation modeling of the SVC. 

 

2.4 Mechanically Switched Shunt Capacitor Banks 

2.4.1 Reference Standards 

All shunt capacitor banks shall be designed and manufactured in accordance with the latest edition 
of IEC standards. This includes the following main applicable standards: 

• IEC 60871  Shunt capacitors for a.c. power systems 

• IEC 60137  Insulating bushings for alternating voltages above 1000 V 

2.4.2 General Design 

This specification defines an outdoor shunt capacitor installation furnished in accordance with IEC 
standard 60871 and as further defined herein. 

The shunt capacitor banks will be connected to a circuit breaker or circuit switcher for purposes of 
energizing, de-energizing and protection. The circuit switcher or circuit breaker, switches, and 
associated buswork is part of the capacitor bank installation and is to be provided by the Contractor.  
Each capacitor bank comprises: current limiting reactors, shunt capacitor bank (a number of units in 
an assembly), surge arrestors, protection and control along with associated racks, buswork and other 
equipment required for a complete and functioning installation. 

Main design issues related to the operation of the shunt capacitor bank are size, layout, switching 
sequences and control strategies, and discharge time.  

The surge arrestor between the capacitor and the current limiting reactor shall be rated to protect the 
capacitors against all possible switching overvoltages. 
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The capacitor banks shall be furnished complete with all racks, insulators, buswork, structures, 
grounding, instrument transformers, capacitor unit failure detection, and protection. The capacitor 
banks shall be mounted in racks of horizontally mounted capacitors ready for vertical mounting of 
the racks and any other equipment. Each phase shall be constructed identically to the other phases 
and each individual phase capacitance shall be balanced to within one percent of the average phase 
capacitance. 

The capacitors shall be mounted to allow safe access to the capacitor area with the equipment 
energized or fenced and equipped with appropriate interlocks to prevent access until safely 
disconnected and grounded.  

The capacitor banks shall be equipped with discharge devices as required to allow rapid restoration 
into service. The capacitors shall be designed, rated, and tested in accordance with the latest issue of 
applicable IEC standards. 

The shunt capacitor banks shall be located and rated in accordance with Table 2.1 of this 
specification. 

The shunt capacitor banks shall be capable of operating continuously at voltages at 10% higher than 
the rated voltages without undue heating, vibration, noise and other operating difficulties.  

2.4.3 Capacitor Units 

The individual capacitor units shall be of the all-film polypropylene dielectric type, in single 
bushing cases. The minimum sustained overvoltage rating shall be 120% of nominal voltage. The 
measured capacitance shall be stamped on the nameplate of each can. 

The cases shall be designed to allow for expansion and contraction due to all ambient and loading 
conditions expected during the life of the unit, including short-term transient conditions. The 
capacitor design shall be such that it prevents rupture of the case. 

The dielectric fluid used within the capacitor unit shall be environmentally safe and biodegradable. 
The capacitor units shall be completely impregnated with the dielectric fluid. 

2.4.4 Capacitor Banks 

Capacitor units shall be internally fused. Fuseless designs are not acceptable. Each individual bank 
shall not exceed 500 kVAr rating and shall not exceed 50 kg in weight. 

Stacks shall be supplied complete with all auxiliary equipment and material necessary for a 
complete installation in the field, including all insulators capacitor units, and the neutral bus 
between the stacks. 

Elevating structures shall be furnished complete with all necessary bracings and grounding pads. 
The structures and racks shall be aluminum or galvanized steel, pre-drilled with all suitable 
fasteners. All structural members shall be electrically connected to each other in order to ensure 
adequate grounding of the rack during maintenance and shall be connected to the ground mat. Steel 
rack components shall not be used as an electrical bus. 

Provisions for mounting potential transformers and/or neutral current transformers shall be 
furnished with the structure. All bolted aluminum connections shall be flat washers with locknuts. 
Racks shall be furnished with lifting eyes for handling. Red warning signs shall be attached to all 
sides of all racks reading “WARNING - ENERGIZED FRAMES. Each rack shall be labeled with 
the maximum and minimum capacitor unit capacitances which may be substituted as spares. 



6-80 

 

The capacitor banks shall be designed, configured, and spaced so that each individual capacitor 
bank can be serviced, including the identification and changing of failed units, without requiring the 
adjacent banks to be taken out of service. 

Individual capacitor cans shall be crated and shipped separately from the rack to avoid shipping 
damage.  Cans shall be installed in the rack in the field. 

2.4.5 Current Limiting Reactor 

Each capacitor bank shall be equipped with an appropriately sized current limiting reactor. The 
current limiting reactor shall be sized so that the risk of resonances with the connecting grid is 
minimized and the inrush and outrush currents are controlled to conform with circuit breaker 
capability and applicable standards.   

2.4.6 Testing 

Capacitor banks shall be tested according to applicable IEC standards. All the necessary tests to 
assure adequate electrical, thermal and mechanical capabilities shall be performed. The Contractor 
shall submit for review by the Employer, a detailed program of design and production tests to be 
performed on the capacitors. The Contractor shall specify the value and tolerances for tests to be 
performed. 

2.4.7 Protection 

The shunt capacitor bank shall be furnished with protection suitable to protect the bank against 
overvoltage, harmonics and resonances, in addition to detecting and responding to internal faults 
such as earth faults and short circuits. The protection system must be able to function under N-1 
conditions. This means that the protection system must be able to detect and clear a fault when any 
one component is out of service.  

2.4.8 Surge Arrester Protection 

Surge arrestors may be provided between the capacitor bank and the current limiting reactor if 
deemed necessary or desirable by the Contractor. The Contractor shall be responsible for selecting 
the appropriate rating for the arrestors in accordance with the system characteristics in Table 2.2 and 
Table 2.3. 

2.4.9 Maintenance 

The bank shall be designed so that all maintenance and field measurement activities can be 
accomplished on site. Individual capacitor cans shall be removable for maintenance, testing and 
replacement if necessary. Fixed or detachable pulley devices shall be supplied for all capacitor 
banks with cans weighing over 50 lbs. 

2.4.10 Instrument Transformers 

The supplier shall provide recommended maintenance procedures. 

Ratings for current and voltage transformers will be specified by the Contractor as appropriate for 
the application.  
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2.5 Fixed Series Capacitor (FSC) Banks 

2.5.1 General Requirements 

2.5.1.1 Description of Work 

The intent of this Specification is to have the Contractor furnish and install four (4) complete Fixed 
Series Capacitor (FSC). The FSC banks will be connected on each end of the Pul-e-Khumri to 
Chimtala double circuit 220kV transmission line.  

The Contractor shall provide with their proposal, project experience in providing FSC systems in 
undeveloped countries. Information provided shall include location, rating, voltage, and references 
with names and contact information. 

These specifications cover the design, manufacture of equipment, construction, installation, testing, 
commissioning, warranting, training, and placing into successful operation complete FSC facilities. 
The Contractor shall provide all necessary design, materials, equipment, and construction to provide 
a complete “turnkey” installation. It is the intent of these specifications to describe the required and 
desired features and performance requirements of the FSCs and define the interconnection 
requirements to the Pul-E-Khumri and Chimtala Substations. No attempt has been made to describe 
all details of the intended design. It is the responsibility of the selected Contractor to define, design, 
and construct all aspects of the turnkey installation whether or not specifically described in this 
specification. It is the intent to purchase the Contractor’s standard system design and installation, to 
the extent possible, with such modifications required to provide the functions and performance 
specified herein.  

The FSCs are important to the stability and integrity of the bulk transmission system in the area. 
Therefore, the Employer desires to pursue options to help ensure the availability of the FSCs for 
their intended use. The location of the FSCs and inexperience of the Employers operation and 
maintenance personnel require a design that emphasizes reliability, simplicity and ease of 
maintenance. Of primary concern are single contingency failures that have the potential to cause the 
entire output of the FSCs to be interrupted for significant periods of time, such as failures that 
require complex diagnostic and maintenance procedures.  

The FSCs shall be designed so that the failure of any single component should not affect the 
performance requirements described in Section 3 of these specifications. The Contractor shall 
provide a system with all necessary component redundancy to ensure rapid return to service in the 
event of any major component failure. 

Capacitor overvoltage protection shall be accomplished with metal oxide varistors and circuit 
breaker bypass only. Triggered air gap bypass systems are not acceptable. 

2.5.1.2 Material and Services Furnished by the Employer 

• Available system load flow and stability studies previously completed by the 
Employer or their contractors. In addition, the Employer will furnish to the selected 
Contractor electronic databases of the affected system in PSS/E format. 

• Single line sketch for the FSC system is contained in Appendix A of these 
specifications. 
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2.5.1.3 Material and Services Furnished by the Contractor 

The Contractor shall furnish all materials and services required for completion of the work. This list 
shall not be construed to be a complete listing of requirements, but rather a general overview. The 
scope of supply for the FSC systems shall include, but is not limited to, the following: 

A. Construction and outage plan 

B. Engineering, design, fabrication, shipping, assembly, testing and supply of the components 
of the FSCs, their assemblies, and accessories necessary for connection of the FSCs to the 
Pul-E-Khumri to Chimtala double circuit 220kV transmission lines. 

C. All capacitor banks, including a number of capacitor units suitably connected in series and 
parallel, as required by the design. 

D. Metal oxide varistors for overvoltage protection as required. 

E. All instrument transformers as required, including secondary fiber optic communication 
from platform to ground. 

F.     All circuit breakers (incl. By-pass), disconnect switches and earth switches as required. 

G.  Complete FSC platforms, fully insulated and supported at ground level. 

H. All necessary equipment for the protection, control, indication and measurement of the 
FSCs including interfaces to the Employer’s SCADA system. 

I.    Modification or replacement as required of existing line protection relays to assure correct 
operation with and without the series capacitor banks inserted in the line. This includes 
calculation and implementation of protective relay settings. Includes adjacent lines whose 
protective relaying may be affected by installation of the series capacitors. 

J.   Sequence of events recorder and digital fault recorder to monitor the FSCs and other 
substation equipment if required for trouble shooting of the FSCs. 

K. Building as required to house the FSC equipment, control and protection equipment, 
batteries, spare parts and cooling equipment, including HVAC and fire protection systems. 

L. FSC yard and associated substation civil work (i.e. site development, clearing, grading, 
retaining walls, drainage, fill, etc.), FSC site fencing, gates and site security during 
construction. 

M. All required foundations and structures for the FSC equipment. 

N. Outdoor lighting system. 

O. FSC yard grounding and connection to the existing substation ground grid. 

P.    Surge protection and lightning shielding. 

Q. AC and DC distribution, including protection, batteries and chargers, distribution panels, 
and transfer switches. 

R. Primary and back-up station power source, location to be determined by the Contractor. 
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S.   All special tools required for the assembly and maintenance of the FSCs. 

T.  Wiring, connection and assembly of all equipment, apparatus, components, equipment 
frames, racks and switchboard panels. 

U. All drawings and instruction booklets necessary to construct, operate and maintain the FSCs 
and associated equipment. 

V. Sufficient training of Employer personnel to enable them to operate and maintain the FSCs 
without further assistance from the Contractor. 

W. Supervise and perform final checkout, startup and commissioning tests of all FSC apparatus 
and controls, and verify proper operation and functioning of same. 

X. A warranty for all FSC related equipment and substation components including the 
enclosure. 

Y. Provide necessary post-construction landscaping to return the site to its original aesthetic 
state. 

2.5.1.4 Site Conditions 

The information in Table 2.5 is to be used for bid preparation only.  Contractor must independently 
develop the information to be used in actual design, subject to review and approval of the Employer. 

Table 2.5 Site Environmental Data 

No. Type of information Pul-e-Khumri Chimtala Units 
1 Site elevation above sea level Refer to Table 2.2 Refer to Table 2.2 m 

2 Maximum ambient – dry bulb thermometer Refer to Table 2.2 Refer to Table 2.2 °C 

3 Maximum ambient – wet bulb thermometer 
8 (high average 
dewpoint for July) 

8 (high average 
dewpoint for July) °C 

4 Minimum ambient air temperature Refer to Table 2.2 Refer to Table 2.2 °C 

5 Maximum daily average air temperature 38 31 °C 

6 Minimum daily average air temperature -1 -1 °C 

7 Ice loading conditions (thickness) 12.7 12.7 mm 

8 Maximum ground snow depth 1 1 m 

9 Maximum frost depth 1 1 m 

10 Maximum steady wind velocity 55 55 m/s 

11 Wind gust factor or maximum wind gust 1.5 1.5  

12 
Seismic zone and withstand data as per IEEE 
Std. 693 High High  

13 Isokeraunic level Refer to Table 2.2 Refer to Table 2.2 days/yr 

14 
Dust concentration (or pollution level per IEC 
60815-01) C - Medium 

 
C-Medium  

16 Solar radiation level Refer to Table 2.2 Refer to Table 2.2  

17 Ground resistivity 
2000  
Single soil layer 

2000  
Single soil layer Ohm-m 

18 Humidity Refer to Table 2.2 Refer to Table 2.2  
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2.5.1.5 Reference Standards 

All equipment shall be designed and manufactured in accordance with the latest edition of IEC 
standards. For special components for which no IEC standards are available, the Contractor shall 
propose applicable recommendations. This includes the following main applicable standards: 

• IEC 60143  Series Capacitors for Power Systems 

• IEC 60143  Internal Fuses for Series Capacitors 

• IEC 60549  HV Fuses for the Prot. of Shunt Power Capacitors 

• IEC 60289  Reactors 

• IEC 60044  Instrument Transformers 

• IEC 60137  Bushings 

• IEC 60129  Disconnectors and Earthing Switches 

• IEC 61129  AC Earthing Switches – Induced Current Switching 

• IEC 60056  High Voltage Circuit Breakers 

• IEC 60099  Surge Arresters 

• IEC 60794  Optical Fiber Cables 

• IEC 61000   Control Systems EMC (immunity) 

2.5.1.6 Power System Characteristics 

This section defines the power system characteristics at the FSC locations which shall be used for 
bidding purposes. The power system characteristics apply prior to the installation of the FSC banks. 

Table 2.6 Voltage and Frequency 

Description Pul-e-Khumri Chimtala Units 

Nominal Voltage See Table 2.2 See Table 2.2 kV 

Minimum continuous voltage 187 kV (0.85 pu) 187 kV (0.85 pu) kV 

Maximum continuous voltage See Table 2.2 See Table 2.2 kV 

Maximum temporary overvoltage 297 (1.35 pu) 297 (1.35 pu) kV 

Duration of maximum temporary overvoltage 1 1 s 

Maximum negative sequence voltage during normal operation 5 5 % 

Maximum phase-to-phase voltage unbalance 5 5 % 

Nominal Frequency 50 50 Hz 

Minimum continuous frequency 47.5 47.5 Hz 
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Description Pul-e-Khumri Chimtala Units 

Maximum continuous frequency 52.5 52.5 Hz 

Minimum temporary frequency 47.5 47.5 Hz 

Duration of minimum temporary frequency Long term Long term s 

Maximum temporary frequency 52.5 52.5 Hz 

Duration of maximum temporary frequency Long term Long term s 

Maximum rate of change of frequency 0.2 0.2 Hz/s 

2.5.1.7 Transmission System and Line Data 

The FSC banks will be connected near both ends of the Pul-E-Khumri to Chimtala double circuit 
220kV transmission line. Relevant load flow system data in PSS/E format will be supplied to the 
successful Contractor. This database will contain relevant information on the surrounding system, 
line data, and source data. Transmission line characteristics to be used for bidding follow: 

Table 2.7 Transmission Line Characteristics 

Description Value Unit 

Line Length 202 km 

Configuration (Construction type) Self supporting 
  
  

- 

Conductor 
Deer and Zebra 
Single conductor 

 

- 

Impedance (positive sequence) 13.8 + j83.1 ohms 

 

2.5.1.8 System Grounding 

The 220kV transmission system is an effectively grounded system. There are no impedance devices 
connected in the neutral grounding system. 

2.5.1.9 Insulation Levels 

The insulation levels in the substations where the FSCs will be located shown below. 

Type of Information Value Units 

Basic insulation level 1050 KV peak 

Power frequency withstand voltage 460 kV 

2.5.1.10 Short Circuit Levels  

This information is to be used for bidding only Contractor must independently develop the 
information to be used in actual design, subject to review and approval of the Employer. 

The fault current levels and duty cycle at the FSC sites are as shown below: 
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Table 2.8 FSC Site Fault Current Levels and Duty Cycle 

Type of Information Pul-e-Khumri Chimtala Units 
Maximum three-phase fault current (FSC bypassed) 
- For performance requirement 
- For rating of FSC  
Note this is a radial circuit fed from Pul-e-Khumri 

 
5.7 
5.7 

 
1.5 
1.5 kA 

kA 
Existing three- phase fault current (FSC bypassed) 2.4 1 kA 
Duty cycle for three phase faults 
     - For faults external to the line 
 
 
     - For faults internal to the line 

 
Same as Chimtala 
 
Bypass with 
reinsertion when 
fault is cleared 

 
5 cycle clearing 
time – one reclose 
Bypass with 
reinsertion when 
fault is cleared  

Minimum three-phase fault current 1 0.8 kA 
Maximum single-phase fault current (FSC bypassed) 5 5 kA 
Existing single-phase fault current (FSC bypassed 2 1 kA 
Duty cycle for single phase faults 
- For faults external to the line 
- For faults internal to the line 

Same as three 
phase 

Same as three 
phase 

 
Minimum single-phase fault current 1.0 0.5 kA 
Nominal fault clearing time 5 5  cycles 
Total backup fault clearing time 10 10 cycles 
Reclosing dead time TBD TBD cycles 
Reclosing sequence See Duty Cycle See duty cycle  

 
If the FSC bank is bypassed for faults external to the bank, the bank shall be reinserted as quickly as 
possible. For faults external to the line, the bank shall be reinserted without intentional time delay. 
For faults internal to the line, the bank shall be reinserted prior to reclosing of the line circuit 
breakers. 

2.5.1.11 Metal Oxide Varistor Design Criteria 

The Metal Oxide Varistors (MOVs) shall be designed to limit the maximum voltage, which can 
appear across the Capacitor Bank during normal, emergency, and swing current loading conditions 
specified.  

The MOVs shall be designed with a thermal capability to dissipate the heat generated by the worst 
conditions of fault current and time duration for either internal or external fault sequences to which 
it can be subjected. .  Series capacitor protective margins shall be determined by the Contractor. 

MOVs shall be designed with a 1.18 safety factor for MOV energy absorption (the calculated value 
of required energy absorption is 0.85 of the energy absorption capability of the MOVs).  One 
additional column shall be added to serve as an energized spare. 

Contractor shall base his bid upon an MOV energy absorption level of 16.5 MJ per phase not 
including safety factor and spare column for the Pul-e-Khumri series capacitors and 5.8 MJ per 
phase not including safety factory and spare column for the Chimtala series capacitors.  Initial 
studies indicate these levels are adequate for the most severe circuit configuration and fault 
conditions and will provide adequate capacity for system growth.  The Contractor shall provide 
pricing to add or remove MOV capacity in logical steps should the final design vary from these 
values. 

Afterward the Contractor shall prepare a study providing information for evaluating the MOV 
protection requirements for all FSC locations. MOV energy duties and the transient recovery 
voltages (including existing 220 kV line circuit breakers) at capacitor reinsertion shall be 
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determined for several fault types at various locations selected in consultation with the Employer. 
The system parameters used in this study shall be tabulated in the report. 

2.5.1.12 Seismic Requirements 

The FSC banks shall remain functional and operable during and subsequent to the application of 
seismic loading as specified in Section 1.5 Wind loads shall not be assumed to occur simultaneously 
with seismic loads. 

2.5.2 Ratings and Performance 

Table 2.9 Rating 

Type of Information Pul-e Khumri Chimtala Units 

Rated reactance 29.1 29.1 Ω / phase 

Rated current 1000 1000 A/phase 

Rated reactive power at rated current 87.3 87.3 Mvar 

Line compensation level 70 total 70 total % 

Reactance tolerance between phases 
Contractor to 

specify 
Contractor to 

specify % 

Reactance tolerance of each phase 
Contractor to 

specify 
Contractor to 

specify % 

Nominal line current 1 1 kA 

Rated continuous current 1 1 kA 

Swing current 
Contractor to 
specify rating 

Contractor to 
specify rating kA-sec 

 

The Contractor shall provide a temporary over current rating for the FSCs, including current and 
duration profile and pre-existing conditions for the overload rating.   

Minimum requirements are: 

• 200% of rated current for 10 seconds 

• 150% of rated current for 30 minutes 

• 110% of rated current for 8 hours in a 12 hour period 

2.5.3 Audible Noise 

A. The maximum sound level generated from the FSC system and any associated equipment 
supplied by the Contractor under any output level within the FSC’s operating range 
combined with the audible noise from the existing substation equipment shall not exceed 
sound levels allowed by local regulations at any point on the substation property line. This 
shall be measured on the “A” weighted scale. The ambient noise level inside the FSC 
control room shall not exceed 50 dBA. 

B. The Contractor shall make ambient audible noise level measurements before and after FSC 
installation to verify compliance with this requirement. Any noncompliance shall be 
corrected by the Contractor to the Employer’s satisfaction. The Contractor shall make these 
corrections at no cost to the Employer 
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2.5.4 Availability and Reliability 

A. General: The Contractor shall provide, with the proposal, availability calculations for the 
base bid and all proposed options including all component failure rates.  

B. Required Availability: The annual availability required of the FSCs shall be 98.0 percent. 
Failure or outages required for maintenance of auxiliary equipment and all other parts of the 
FSC shall be included in the determination of availability. The Contractor shall design and 
furnish equipment with the design objective of producing a system that will meet or exceed 
stated guaranteed availability performance based on loss of capacity or the failure of 
equipment within his contract responsibility.  

C.    Definitions 

1. Forced outages are outages caused by the FSC equipment which result in loss of part 
or all of the essential function of the FSC. These outages may be initiated by failure of 
components, the operation of protective devices, alarms or by manual action.  

2. Scheduled outages are outages necessary for preventive maintenance to assure 
continued and reliable operation of the FSC. 

3. Outage duration is the elapsed time from the instant the FSC is out of service to the 
instant it is returned to service. If the FSC is available for service such time will not be 
included in the outage duration, should the Employer elect not to return the equipment 
to service. The following shall be included in outage duration: 

• The time required to determine the cause of an outage or to determine which 
equipment or units of equipment must be repaired or replaced. 

• The time required by system operators/technicians for disconnection and 
grounding of equipment in preparation for repair work, and for removal of 
grounds and reconnection of equipment after repairs are complete. 

• Delays caused by unavailability of qualified Employer’s personnel shall be 
excluded from the outage duration. 

4. Partial Outage: If partial FSC output is available, the duration of equivalent outage 
shall be calculated as the product of the derated condition duration and the proportion 
of the nominal output range which cannot be achieved during this period. 

5. Annual Availability:  The annual equivalent availability for the combination of 
scheduled and forced outages in % is defined as: 

 

  100*
8760

outage equivalent ofDuration 1 



 −∑  

 

6. Required Availability: The annual equivalent availability for all outages (combined 
scheduled and forced outages) for the FSCs shall be at least 98.0%. There shall be less 
than three forced outages of the FSCs per year. 
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The Contractor shall guarantee the quoted availability performance for the applicable waranty 
period. If the actual performance is below the required values, the Contractor shall provide 
corrections and modifications to meet the availability guarantees at no extra cost to the Employer.  

2.5.5 Equipment Specifications and Design Requirements 

2.5.5.1 Capacitor Banks 

General Requirements 

The individual capacitor units shall be of the all-film polypropylene dielectric type. The minimum 
sustained overvoltage rating shall be 120% of nominal voltage. The measured capacitance shall be 
stamped on the nameplate of each can. The capacitor units should be interchangeable among all 
capacitor banks to the extent practical. 

The capacitor voltage rating shall be as required by the FSC design. The capacitor bank and the 
individual capacitor unit BIL ratings and creepage distances, shall be determined by the Contractor 
as required by the FSC design and the insulation requirements. 

The cases shall be designed to allow for expansion and contraction due to all ambient and loading 
conditions expected during the life of the unit, including short-term transient conditions. The 
capacitor design shall be such that it prevents rupture of the case. 

The dielectric fluid used within the capacitor unit shall be environmentally safe and biodegradable. 
The capacitor units shall be completely impregnated with the dielectric fluid. 

The individual capacitor units shall be internally fused. Fuseless designs are not acceptable. 

Audible noise levels from the capacitor banks shall be coordinated to meet the requirements for the 
FSC and the applicable IEC standards. 

Capacitor dielectric losses at rated output shall not exceed 0.15 W/kVar, including losses in the 
fuses and internal discharge resistors. 

The capacitor units shall use internal discharge resistors that reduce the residual voltage to below 
75V in 10 minutes or less, from the time of capacitor deenergization. 

2.5.5.2 Testing 

Capacitor banks shall be tested in accordance with IEC 60143. All the necessary tests to assure 
adequate electrical, thermal and mechanical capabilities shall be performed. The Contractor shall 
submit for review by the Employer, a detailed program of design and production tests to be 
performed on the capacitors. The Contractor shall specify the value and tolerances for tests to be 
performed. 

2.5.5.3 Information Supplied with the Bid 

The Contractor shall provide, at a minimum, the following information: 

1. Capacitance including manufacturing tolerances 

2. Rated Voltage of capacitor units 

3. Insulation level 

4. Description of fuse system 
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5. Weights and physical dimensions 

6. Losses 

7. Bank configuration, including number of series and parallel units 

2.5.6 Current Limiting and Damping Circuit  

A discharge damping circuit shall be provided to limit the crest value of the capacitor discharge 
current so as not to exceed 100 times the rated capacitor current.  

In addition, the discharge damping circuit shall be capable of limiting the peak capacitor discharge 
current to less than the capability of the by-pass switch or circuit breaker with the capacitor bank 
charged to the protective level. 

2.5.6.1 General Requirements 

The damping reactors shall be of single phase, air-core design, self-cooled type and suitable for 
outdoor installation under the conditions. 

The resistors (if required by the design) shall be of single phase, air-insulated, self-cooled type and 
suitable for outdoor installation under the conditions specified. 

Reactors/Resistors shall be capable of withstanding the dynamic currents due to worst-case line 
faults combined with subsequent discharge of the FSC. 

The discharge damping circuit shall be designed for permanent insertion in the line with the FSC 
by-passed. It shall have a continuous current rating at least equal to that of the FSC system. 

The discharge circuit shall be designed to withstand the combination of the capacitor discharge 
current and the power-frequency fault current. 

The reactor/resistor voltage ratings shall be as required by the FSC design. The BIL and rating shall 
be determined by the Contractor as required by the FSC design. 

Audible noise levels from the reactors shall be coordinated to meet the requirements for the FSC 
and the applicable IEC standards. 

2.5.6.2 Standards and Tests 

The design and test of the reactors and resistors shall be in compliance with the latest revision of 
IEC 60143-2 and IEC 60289. 

2.5.6.3 Information Supplied with the Bid 

The Contractor shall provide, at a minimum, the following information: 

1. Inductance/resistance including manufacturing tolerances 

2. Continuous and short-time current and voltage ratings, including contribution 
from harmonic currents 

3. Design criteria for maximum temperature 

4. Insulation level 

5.  Weights and physical dimensions 
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2.5.7 Metal Oxide Varistors ( MOV) 

All necessary metal oxide varistors (surge arresters) shall be supplied for protecting the equipment 
particularly the main capacitor bank. The varistors shall be of metal oxide type, enclosed in 
porcelain or polymeric housings. The housings must be maintenance-free and be rated for the 
expected life of the FSC system. 

All metal oxide varistors shall be provided with a pressure relief device sufficient to relieve the 
internal pressure build up due to a varistor disc failure, without causing rupture of the housing. 

The varistors intended for primary protection of the main capacitor banks, shall be capable of 
handling the specified fault duty cycles. 

The Contractor shall calculate the capacity of MOVs required for protection based on overvoltage 
analysis and the requirements of this specification, including requirements for single contingency 
failures. 

2.5.7.1 Standards and Tests 

The design and tests of the surge arresters shall comply with relevant parts of the latest editions of 
IEC 60143-2 and IEC 60099-4. 

2.5.7.2 Information Supplied with the Bid 

The Contractor shall provide, at a minimum, the following information: 

1. Type, configuration and rating 

2. Short-time energy rating 

3 Protective level and coordinating current (U/I curve) 

4. Insulation level 

5. Creepage distances 

6. Weights and physical dimensions 

2.5.8 Bypass Circuit Breaker 

The by-pass circuit breaker shall be connected in parallel to the capacitor bank and metal oxide 
varistor protection. The circuit breaker is required for intentional or emergency by-passing of the 
FSC and its reinsertion. 

The bypass circuit breaker shall be rated for the switching and current carrying duty imposed upon 
it in its intended location. The control circuits of the bypass breaker shall be designed to give 
priority to closing over opening. 

If the bypass breaker fails to close when initiated by the capacitor bank protection, then a signal 
shall be provided to initiate a trip of the transmission line.  

The bypass circuit breaker shall be mounted at ground level and not on the FSC platform. 

Operating mechanism shall have a minimum of two parallel close coils. 

The by-pass circuit breaker shall have a voltage withstand capability in the open position such that it 
will not flash over at a voltage equal to the maximum protective level, including tolerances, under 
any operating conditions including line faults. 
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Bypass circuit breakers furnished under these specifications shall be in accordance with all the 
requirements of applicable IEC standards, and shall be designed to operate under the conditions 
listed in this specification. 

2.5.9 Disconnectors and Earth Switches 

The disconnectors are required to by-pass and isolate the series capacitor installation. The 
disconnectors shall be single pole (each pole complete with operating mechanism) or three pole as 
required by the Contractors design. 

The disconnectors shall be mounted at ground level and not on the FSC platform. Earth switches 
shall be provided to connect the disconnected FSC system to earth. All earth switches shall be 
mechanically interlocked to prevent operation until the FSC is disconnected and discharged. 

All disconnect switches shall be motor operated and shall have capability for emergency manual 
operation. The motor operators shall be designed to disable to motor circuit before manual operation 
is allowed. All earth switches shall be manually operated only. 

The switches shall be adequately sized to carry the maximum steady-state and overload currents 
including fault, inrush and harmonic currents.  

Switches furnished under these specifications shall be in accordance with all the requirements of 
applicable IEC standards, and shall be designed to operate under the conditions listed in this 
specification. 

2.5.10 Instrument Transformers 

The Contractor shall supply all necessary voltage and current transformers required to control, 
monitor and protect the FSC system. The Contractor shall ensure that the accuracy, ratings and 
performance of all instrument transformers are adequate for its specific purpose. 

Instrument transformers shall be designed, manufactured and tested according to applicable IEC 
standards. The Contractor shall provide the description, rating, performance, dimension and 
proposed tests for all instrument transformers provided. 

Current transformers shall be capable of accurately measuring the dynamic currents specific for the 
FSC application, taking into account the large difference between normal currents and 
fault/discharge currents. 

No ferroresonance conditions shall occur between voltage transformers and capacitors, including 
stray capacitances. 

2.5.11 Series Capacitor Platform 

The capacitor units shall be assembled on racks. The assembled racks shall include the capacitor 
units, internal buses and bus support insulators. The racks shall be permanently marked to ensure 
installation in modules and phases as required to meet the specified reactance. 

Individual capacitor units shall be crated and shipped separately from the rack for field installation 
in the rack to avoid shipping damage. 

The capacitor racks shall be designed to allow the change-out of any capacitor unit without 
disassembly of the rack, or of any other capacitor unit. 
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All buswork within each rack and between racks in each phase shall be furnished by the Contractor. 
The buswork shall be capable of withstanding the full capacitor bank discharge current and the 
maximum fault currents. 

Each series capacitor platform shall be provided with a ladder for access to the platform. 

Each platform shall have a handrail around the outside and around any floor openings sufficient to 
provide personnel protection. 

The Contractor shall furnish station post insulators for the platforms. The insulators shall meet IEC 
Standard 60168. The Contractor shall select mechanical characteristics which meet all requirements 
for the loadings imposed by the site conditions listed herein. Polymeric insulators are acceptable for 
diagonal bracing. The Contractor shall also furnish station post insulators for the platform mounted 
equipment. The BIL level of these insulators shall be determined by the Contractor, as part of the 
insulation coordination process.  

2.5.12 Protection, Control and Monitoring System 

2.5.12.1  General Requirements 

The control and protection system shall provide all functionality for operation, protection, and 
supervision of the FSC. It shall consist of a plant control, redundant protection systems, local and 
remote HMI operation systems and all necessary interfacing equipment to the yard and other control 
systems of the substation. 

The FSC control system shall be designed to provide for automatic, unattended operation of the 
facility. However, the control system design also shall provide for local manual operation and 
remote operation of the FSC from the Employer’s SCADA system. 

An HMI shall be provided in the FSC building for local control and troubleshooting. Control shall 
also be provided through a SCADA HMI located in the substation control building.  The SCADA 
HMI shall be provided with fully functioned control and monitoring capability for the FSC. 

The Contractor shall design the control system, including its power supplies and connections to 
sensors, to be immune from utility voltage and/or frequency excursions, transients and similar 
events. The control system shall meet or exceed the surge withstand capability requirements of 
applicable IEC standards.  

2.5.12.2 Ground-based optical measuring system 

The control and protection system shall provide a fully functional protection system under all 
conditions, including zero line current. No platform power supply or battery systems on platform 
level are permitted. 

It is not anticipated that switching operations due to low line current will be required. Line 
compensation shall be possible under all load conditions. 

No control or protection cubicles, controllers and other sensitive electronics shall be allowed on the 
platform. Maintenance and supervision shall possible during normal operation of the FSC.  

2.5.12.3 Programmable digital logic controller 

All control and protection functions shall be performed by a digital microprocessor system or 
programmable logic controller. The hard- and software modules shall be provided with functions for 
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self-supervision and test. These circuits shall interact with a test and diagnostic program controlled 
by the central unit. 

2.5.12.4 Station Alarm System 

The control equipment shall contain monitoring functions needed for safe and reliable operation of 
the FSC. All protective functions and diagnostic monitoring shall be included. Two levels of alarm 
signals, namely warning and shutdown, shall be incorporated. Each alarm shall be annunciated to 
the FSC control, logged by an events printer and annunciated remotely via SCADA. 

The alarm and event system shall be capable of continuous monitoring of all points simultaneously 
and shall have a resolution of better than 10 ms. The alarms and events shall be presented in 
chronological order with the status of the alarm shown in different color or text. The alarms shall be 
connected and synchronized to a GPS clock. 

Each alarm on the system shall be categorized into levels of criticality such as critical and non-
critical. Alarm processing shall be provided to filter system events on specific screens to ensure the 
operator is notified of primary events and is not inundated with lower level events which were 
created by other primary events. Each lower level alarm shall have the capability of being 
automatically upgraded to a critical alarm after a specified delay. A tabular screen shall be provided 
that lists a summary of all abnormal alarms. 

The Contractor shall provide, at a minimum individual alarms and/or status change reports for the 
following types of events. It is possible that multiple levels of some alarms may be necessary to 
indicate warning and critical levels. 

• Operation of any main and backup protection circuits 

• Operation of local/supervisory switch 

• Loss of redundant equipment, including controls or operator interface 

• Change in status of bypass circuit breakers 

• Circuit breaker trouble alarms 

• Building door(s) and/or gate open 

• AC & DC station service supply failure 

• Capacitor unit failure 

• Relay or protection failure 

• Excessive number of capacitor unit failures 

• Excessive overcurrent  

• Fire detection/suppression system status and trouble alarms 

• Battery charger trouble 

• Battery voltage alarms 

• Control trouble alarms 

• Time synchronization status and alarms 

• Operation of FSC system lockout device 

• FSC automatic reinsertion status 
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• Temporary FSC bypass 

2.5.12.5 Fault Recording System 

The Contractor shall provide high speed, analog and digital fault recording of significant quantities, 
including but not limited to, AC and DC voltages, critical currents, and selected control and 
protection signals. The fault recording system shall be capable of communication with the 
Employer’s control center via an Employer specified communications link. This system will be part 
of the communications system provided by the Contractor. 

The event channels shall be designed with potential free contacts. The sampling rate shall be at least 
96 samples per cycle. Each record shall include at least 0.2 seconds of pre-fault quantities and at 
least 1.8 seconds of post fault recording. The recorded values shall be retained in the case of a 
failure in the auxiliary power supply system. The fault recorder shall be synchronized with the GPS 
clock. 

The event channels shall provide sequence of event time tags with a one-millisecond resolution and 
shall be time correlated to the analog portion within 1 millisecond. All time tagging shall be 
performed at the recorder. The output shall list the chronological sequence of occurrence of changes 
of state of each input, indicating the time of occurrence. 

2.5.12.6 GPS Clock 

The Contractor shall provide a GPS (Global Positioning Satellite) clock. The antenna shall be 
furnished and installed outdoors as recommended by the manufacturer. The GPS clock shall be 
connected to all alarm, monitoring, protection, and control system within the FSC. All time tagged 
alarms shall receive the time from the GPS clock. A redundant GPS clock shall be provided. 

2.5.12.7 Metering and Instrumentation 

All metering, sensors and test points not mounted on the platforms shall be easily and safely 
accessible for calibration, maintenance and troubleshooting by the Employer. The Contractor shall 
provide and install current and voltage test switches for each protective relay and for each set of 
metering within a CT circuit. The Contractor shall also install test switches for each protective relay 
input and output used. 

The Contractor shall provide a complete metering system for the FSCs, including any required 
current and voltage transformers, to measure all required parameters.  

The required FSC metering points are listed below. The metering shall have capabilities for local 
indication, local recording and remote supervisory indication. These are minimum requirements. 
The Contractor shall specify any additional metering needs. 

• Line Current (each phase) 

• MOV currents (each phase) 

• Capacitor unbalance current  

• Capacitor current (each phase) 

• Platform fault current 

All measured values shall be transmitted to the ground-based control and protection system via 
fiber-optic connections. No platform power supply or battery systems on platform will be permitted. 
The measuring circuits shall be supplied by ground-based optical power supplies. 
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2.5.12.8 Redundancy 

The protection and control systems shall be fully redundant without any interdependence. Both 
systems will be in service simultaneously. Loss of one system shall not affect to the operation of the 
FSC system.  

The protection and control system shall provide fault clearing functions without the presence of any 
external controls or HMI systems and under all load conditions.  

2.5.12.9 FSC control functions 

The FSC control shall ensure safe operation of the FSC under all conditions. All necessary 
interlocks shall be checked by the FSC control before executing operator commands. 

Operation and monitoring of switchyard devices shall be implemented into the control. 

An automatic insertion and disconnection sequence shall be provided. 

The Contractor shall provide all the operator control, indication, alarm, and metering functions that 
are necessary for operating the FSC, either locally from the operator console in the FSC control 
room or remotely through supervisory control. The Contractor shall provide an interface to the 
Employer’s SCADA system master station. 

2.5.12.10  Operator Interface 

Local control of the functions and set points for the FSC shall be accomplished through an operator 
interface console located in the FSC control room. The operator console shall be equipped with a 
minimum of a 19-inch color LCD type monitor and a read/write compact disk/DVD drive. The PC 
for the operator interface shall be server quality and shall be equipped with redundant power 
supplies and hard disk drives. The Contractor shall provide remote access from Contractor’s 
manufacturing offices to the operator interface to facilitate remote trouble shooting by factory 
personnel. Such remote access shall be coordinated with the Employer to address security concerns. 

The operator console shall be designed so that alarms shall not be able to be deleted while they are 
active. The audible alarm signal shall be able to be silenced with a single keystroke or mouse click, 
but shall reset itself with the addition of a new alarm. The audible alarm shall have the capability of 
being defeated from the local control, as the site will be primarily unmanned. The operator shall be 
able to call up an alarm summary display with a single keystroke. The display shall enter the newest 
alarms at the top and if the display is full, delete the oldest alarms. The system shall log all alarms, 
control actions, and system abnormalities to a hard disk and shall send all alarms and other activities 
directly to a local log printer furnished by the Contractor. The system shall have the capability to 
enable and disable the local printer from the local control console. 

All control commands shall be of a select-before-operate (SBO) format. First, the component to be 
operated is selected then a clear selection of the control function to be performed is chosen (i.e. 
close or open) with “operate” and “cancel” commands. The state indication shall be shown with 
logical signs. The color of each equipment or function shall show the state of the equipment or 
function. Colors shall be designed to comply with the Employer’s standard color scheme. 
Information on the standard color scheme will be provided to the successful Contractor. The 
intermediate position or missing position of equipment such as motor-operated switches shall also 
be presented clearly. 

The FSC shall include a local control panel or console within the FSC building. The local control 
panel may consist of manual control switches, or, if fully redundant, may utilize control actions 
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initiated by digital signals through a local control console. As a minimum, the following operator 
controls shall be located on the local control panel: 

• Trip/close for the bypass circuit breaker(s) (normally controlled by the protection system. 

• FSC automatic insertion/disconnection sequence 

• Reset of the lockout function. 

• Reset toggle or push-button. When reset is initiated, the control system shall resume 
control and proceed to the appropriate operating mode 

• Reset cut-out selector switch to disable remote or local reset signals 

• A selector switch to manually set the operating state and to have the control systems set 
the operating state automatically 

Access to all operation functions shall be password protected. Settings and parameters can be 
changed from the HMI only and will require a login different from login required for normal 
operation. 

A single line representation showing the actual state of the switches and all steady state analogue 
values shall be included.  

Steady state analogue values (rms-values) and the varistor temperature shall be displayed on the 
HMI screen. These analogue values shall be logged and be available as trend curves. 

2.5.12.11  Supervisory Control 

The FSC will be controlled by the Employer’s system control center. The Contractor shall furnish 
all necessary equipment and functions to facilitate control from a remote location. The FSC control 
shall have the equipment and capability to communicate directly with the Employer’s SCADA 
system master station using a protocol compatible with the Employer’s SCADA system. All 
functions necessary to operate and monitor the FSC remotely will be available via the 
communications link. The Contractor shall ensure complete compatibility with the Employer’s 
master station communications system. 

The Contractor may provide remote control through a Contractor supplied RTU (Remote Terminal 
Unit). The RTU shall be interfaced to the FSC control using standard dry contacts and digital 
inputs/outputs or Employer approved digital protocols. All functions necessary to operate and 
monitor the FSC remotely will be interfaced into the Contractor supplied RTU. 

The Contractor shall provide a master supervisory/local control selector switch to be located on the 
FSC control enclosure or RTU. This switch shall disable all remote control functions, but shall not 
disable remote instrumentation, status and alarms functions. The control circuits shall be arranged to 
ensure that when the selector switch is in the “supervisory” position, the associated controls on the 
operator control console in the FSC control room shall not be capable of affecting the device or 
function. Similarly, when the selector switch is in the “local” position, the associated remote 
controls shall not be capable of affecting the device or function. 

If required by the Contractor’s design, a SCADA RTU will be provided by the Contractor that 
complies with the Employer’s specifications for the monitoring and control of all equipment 
normally used for such control and monitoring by a power dispatch center. The RTU shall 
simultaneously communicate with the Employer’s SCADA system and the local control system in 
the FSC control room via a communications link compatible with the Employer’s SCADA system.  
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2.5.12.12 Automatic Reinsertion 

The Contractor shall provide an automatic reinsertion control to initiate bypass breaker opening 
after a temporary bypass operation due to varistor overload conditions. The Contractor shall provide 
a means to enable and disable the automatic reinsertion sequence. 

Manual opening of the bypass breaker by the operator to reinsert the FSC shall be supervised by the 
protection system and permitted only, if all reinsertion conditions are fulfilled. Conditions which 
allow a reinsertion shall be Contractor specified, but shall include as a minimum: 

1. Absence of a bypass breaker close command 

2. Line current below a Contractor specified level 

3. Varistor-Temperature is below the Contractor specified value 

2.5.13 Protection Requirements 

The table below illustrates the required protection functions. The each function shall be user 
settable/adjustable through the local HMI.  

 

Table 2.10 Required Protection Function 

PROTECTIVE FUNCTION 
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Platform Fault X  X   

Varistor Thermal Overload 
Varistor Energy or Temperature Gradient 
High Varistor Current 

X 
X 
X 

X 

X 

X  

 
X 
X  

Capacitor Unbalance – Alarm 
Capacitor Unbalance – Bypass 

X 

X  
 
X   

Capacitor Overvoltage X X X   
Bypass Breaker Pole Disagreement X  X   
Bypass Breaker Fail X  X  X 

 
2.5.13.1 Platform Fault Protection 

The Contractor shall provide a system to detect platform insulation failures and flashovers. 
Operation of the platform fault protection shall initiate an alarm and lockout operation of the FSC 
until manually reset.  

2.5.13.2 Pole Disagreement Protection 

Contractor shall provide a system to detect pole disagreement in the bypass circuit breaker. Such 
protection shall have a user adjustable time delay. Operation of the pole disagreement protection 
shall initiate an alarm lockout operation of the FSC until manually reset. 
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2.5.13.3 Varistor Protection 

The Contractor shall provide a means of measuring varistor current and calculating varistor 
temperature and energy. Varistor temperature and availability for reinsertion shall be displayed on 
the HMI and sent to the SCADA control center. 

If the maximum allowable temperature of the varistor is exceeded, the protection system shall 
initiate a close command for the bypass circuit breaker and an alarm generated. The FSC shall be 
automatically reinserted once the varistor assembly has cooled to a Contractor specified value and 
all other conditions for insertion have been met. 

The varistors shall also be protected from partial overheating due to high energy absorption over a 
short time period, which may cause cracking of the MOV disks. The Contractor shall provide a 
system to monitor rate of temperature rise for the varistors to protect against varistor damage. If the 
rate of temperature rise exceeds the short time energy rating of the varistors, the protection system 
shall initiate a close command for the bypass circuit breaker and an alarm generated. The FSC shall 
be automatically reinserted once the varistor assembly has cooled to a Contractor specified value 
and all other conditions for insertion have been met. 

The Contractor shall also provide MOV high current protection to reduce unnecessary energy 
absorption for heavy internal faults. The protection system shall initiate a bypass breaker close 
command when instantaneous current magnitude exceeds a Contractor specified level. The FSC 
shall be automatically reinserted as soon as possible following the event providing all other 
conditions for insertion have been met.  

 

2.5.13.4  Capacitor Protection 

The Contractor shall provide protection for the capacitors to detect failed units and protect against 
overvoltage conditions that may damage the capacitors. At a minimum, the Contractor shall provide 
unbalance and overvoltage protection. The Contractor shall propose additional protection required 
to adequately protect the capacitors.  

Undervoltage protection shall be provided to monitor and protect against unbalance in the phases. 
Two levels of unbalance protection shall be provided: alarm and lockout. The Contractor shall 
specify the unbalance level for alarm and shall initiate an alarm for this condition. If the unbalance 
exceeds a contractor specified limit, the protection system shall initiate a lockout of the FSC until 
the problem is repaired and reset. The setpoints for alarm and lockout levels and associated time 
delays shall be used adjustable. 

Overvoltage protection shall be provided to protect the capacitor units against overvoltages that are 
above the capacitor overvoltage rating, but below the protective level of the varistors. The 
protection shall initiate a temporary bypass function and generate an alarm. The FSC shall be 
reinserted as soon as possible and conditions allow. A sustained overvoltage shall initiate a lockout 
of the FSC until manually reset. 

2.5.13.5 Transmission Line Protection 

The Contractor shall ensure that the existing line protection for the Pul-E-Khumri to Chimtala 
double circuit transmission line will adequately detect faults and protect the line with or without the 
FSC banks inserted. The Contractor shall prepare and install setting and implement hardware and 
wiring changes as required. This scope shall include adjacent substations whose relay protection  
may be impacted by the installation of the SVCs. The Contractor shall be responsible for complete 
testing of all modifications. 
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If the existing protective relays cannot be modified to adequately protect the line, the Contractor 
shall replace the relays. The Contractor shall determine the model and features of relays required 
and submit to the Employer for approval. 

2.5.13.6 Bypass Breaker Failure Protection 

The Contractor shall provide circuit breaker failure protection for the bypass circuit breaker that is 
capable of detecting a failure of the bypass breaker to respond to a close initiation within the 
expected time. Operation of the breaker failure protection shall send a transfer trip signal to the 
circuit breakers at each end of the transmission line. The protection shall also initiate lockout of the 
FSC and generate appropriate alarms. 

2.5.14 Communication Requirements 

2.5.14.1 Telephones 

The Contractor shall furnish all required permanent telephone(s) and the necessary equipment to 
interface with the local telephone company and all other devices required for a complete voice and 
data telephone communications system. The telephone(s) shall be located in the area of the 
operator’s console. The Contractor shall provide any telephone communication circuits required 
during construction and for Contractor’s remote access to the control system and other devices.  

2.5.14.2 Remote Communications 

The Contractor will provide digital communications to the control room area of the FSC building. 
The communications shall interface to the Employer’s digital communications network. The 
Contractor shall provide the necessary communication cable from the existing Pul-e-Khumri and 
Chimtala Substations to the FSC buildings. The Contractor shall be responsible for furnishing all 
Employer specified terminal equipment located in the FSC building. A specification on available 
communications and required equipment will be furnished to the successful Contractor. 

The Contractor shall provide communications for remote access from the Contractor’s facilities to 
the FSC control for the purposes of commissioning, troubleshooting and ongoing factory support. 
The remote access shall have full capability for all control, indication and metering to allow the 
Contractor to assist in troubleshooting and maintenance of the FSC after the contractor leaves the 
site and during the warranty period. These facilities may remain in place for the life of the FSC. The 
Contractor shall propose a schedule of charges for assistance after the warranty period is complete. 
Any remote access for the purposes of Contractor use shall be coordinated with the Employer to 
address security concerns. 

2.5.15 Installation Requirements 

2.5.15.1 Construction and Outage Plan 

Contractor shall prepare and include a preliminary construction and outage plan with the proposal.  
Emphasis shall be placed upon design and construction sequencing to permit taking outages when 
opportunities permit without impacting construction schedules and minimizing outage time during 
final cutover.  The plan shall minimize total outage time in addition to minimizing the final cutover 
outage.  The plan shall be accompanied with preliminary general arrangement or other appropriate 
drawings to illustrate the construction steps involved in implementing the plan. 

Contractor shall coordinate Construction and Outage plans with Employer and an agreed upon 
Construction and Outage Plan will become part of the agreement with the Contractor. 
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2.5.15.2 Sitework 

The work consists of all excavating, filling, grading, backfilling, and related items necessary to 
complete the site work for the FSC facilities. 

1. Leveling of Site 
 

A removal of top soil shall be carried out down to a minimum depth of 0.5 m. 

The Contractor shall level the area by excavating the high areas and filling and compacting the low 
areas. Any soft soil or other material unsatisfactory for the leveling work shall be excavated and 
removed from the Site. 

After the bulk excavation and the filling and compacting works have been carried out, the 
Contractor shall remove any remaining high spots and fill in any depressions so that before the 
commencement of any construction work, the whole of the area has been leveled to the requisite 
ground level to the satisfaction of the Employer. 

All necessary retaining walls shall be included in the contract. 

2.5.15.3 Setting Out 

Before any excavation of filling work begins, the Contractor shall set out accurately all excavation 
and filling lines according to the drawings and shall satisfy himself as to the correctness of all site 
levels shown on the drawings. During the work, the Contractor shall ensure that the excavation and 
filling follow the said lines, and the Contractor shall set out as necessarily as the works proceed, 
profiles and other markers for leveling purposes and he shall be in agreement with the Employer 
about the levels of the said profiles and markers. 

2.5.15.4 Excavation 

The Contractor shall excavate the ground to the lengths and widths and exact depths as indicated on 
the drawings required for the construction of the works. In cases where the bearing capacity of the 
subsoil under foundations or roads is insufficient, the excavation shall be continued to such greater 
depth as may be necessary. Based on the existing ground water level, the foundations shall not be 
deeper than necessary. All excavation may be carried out mechanically, but the final shaping and 
trimming of the sub-grade below foundations, etc. shall be done by hand. The Contractor shall 
handle and remove as necessary all water from a whatsoever source which may come into the 
excavations and he shall provide, maintain and remove on completion all planking, strutting, 
shoring or piling required to support the sides of the excavation.  

The Contractor shall report all cases of unsuitable or weak ground to the Employer and shall follow 
the instructions given by the Project Manger during the excavation works. If due to negligence or 
mistakes on the part of the Contractor any excavations be taken to a level lower than that shown on 
the drawings or stated in the specification or required for the works, the Contractor shall at his own 
cost fill in the voids so formed to the proper level with approved fill material well compacted or, if 
necessary, under foundations and the like with approved blinding concrete.  

2.5.15.5 Filling and Compacting 

Filling of areas and around foundations and backfilling of trenches shall be executed in such a way 
and to such extra depths as will ensure that final surface after settlement and compacting conforms 
to the specified levels. All filling material shall be free from cinders, ashes, refuse vegetation or 
organic material, boulders and other unsuitable material. 
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All fill material shall be well compacted by mechanical means until a high degree of compacting is 
obtained. The filling material shall be placed in even layers of a depth not greater than 0.4 m and 
each layer shall be thoroughly compacted. A suitable power-driven roller of at least 5 tons weight, 
making at least 10 passes for each layer shall be used. For backfilling of narrow and steep sections, 
the thickness of each layer shall be maximum 150 mm, each layer being compacted to required 
density by using a vibrating plate compactor. Filling and compacting around any pipes, cables or 
ducts shall be done by hand using selected materials for a depth of at least 0.5 m above such pipes, 
cables or ducts. 

The Employer’s instructions regarding the addition of water to improve compacting of fill must be 
adhered to. For fill under roads and foundations every effort shall be made to compact the fill 
material at its optimum moisture content for compacting. In any case, the dry density of the 
compacted soil shall not be less than 95% of the maximum density according to ASSHTO T180. 

The complete substation area shall be surfaced with a 100 mm layer of crushed aggregate, size 32-
64 mm. 

2.5.15.6 Leveling 

 
Depending on the ground socket level, leveling to the surroundings might be needed. The slope of 
such shall be between 1:100 and 1:50. 

Disposal of Surplus 

The Contractor shall remove from the Site all surplus soil or other excavated material not required 
or not suitable as fill material. Such material shall be transported to spoil dumps located as agreed 
upon with the Employer. 

2.5.15.7 Drainage 

The Contractor shall install an adequate drainage system for the new substation area. Building down 
pipes shall be connected to the drainage system. Open ditches are not allowed within the substation 
area. 

The drainage system shall be designed for the relevant local climatic conditions. 

2.5.15.8 Roads 

The Contractor shall arrange for roads in the new switchyard for transport of the equipment to the 
final location and for passage of a car to the control building. The roads shall be about 6 m wide and 
shall be surfaced with asphalt or concrete. 

Irrespective of the type of bituminous surfacing proposed, a prime coat of at least 0.8 litre/m2 shall 
be uniformly sprayed to penetrate and seal the surface of the base course. 

Concerning the wearing course, the Contractor may propose a double seal coat or premixed 
asphaltic concrete. The proposal shall account for rates and types of bitumen and aggregates, plant 
and method of application. 

2.5.16 Concrete 

Foundations shall normally be placed on virgin soil or well-compacted fill. 
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If excavation has been performed to greater depth than required, sand or gravel shall be placed at 
bottom of the pit to bring the excavation to the required elevation. Such material shall be placed and 
compacted in layers not exceeding 100 mm. Excavation pits shall be kept dry during construction 
and erection of foundations. Backfilling of the pits shall not be carried out until the Employer has 
inspected and approved the foundation. 

Excavated soil may be used as backfill if it is suitable for compacting. Rock and soil not suitable for 
compacting shall be removed and replaced with a suitable backfill to the satisfaction of the 
Employer. Backfill shall be placed in layers approximately 150 mm thick. Each layer shall be 
carefully compacted by means of a suitable plant. 

2.5.16.1 General 

In general, and except where otherwise specified, the Contractor shall supply all labor, materials 
and plant required for the concrete work and all tests thereon and shall: 

• Nominate the sources of materials, testing and mix design 

• Mix, transport, place, compact, finish and cure all concrete 

• Erect and dismantle all forms and formwork 

• Produce and install all steel reinforcement 

• Embed, as required, all items, whether supplied and erected directly or by other 
Contractors, in accordance with these specifications and drawings. 

2.5.16.2  Cement 

The type of cement to be used shall depend on the constructional circumstances and on the 
prevailing local conditions. Ordinary Portland cement, ASTM C-Type I, may be used at places not 
exposed to chemical aggressiveness. Moderate sulphate resistant cement and highly sulphate 
resistant cement shall be used as per the recommendation of the soil investigation reports and 
written approval of Engineer and the Employer. No extra payment will be made to the Contractor 
for the use of sulphate resistant cement. 

Cement shall be delivered to the site in bulk cement containers or in sealed bags clearly marked 
with the maker's name and shall be carefully stored in a waterproof shed with a raised floor or in a 
silo of approved design. Each consignment of cement shall be stored apart from earlier 
consignments and the cement shall be used in the order in which it is delivered. 

The Contractor shall ensure that each consignment is accompanied by a certificate from the 
manufacturer certifying that the cement in that consignment is in accordance with the Specification. 
Weathered or congealed cement, or cement more than three (3) months old after production, shall 
not be permitted to be used unless otherwise approved by the Engineer after the quality test. 

Cement shall be stored in a suitable weather-tight enclosure on a board platform raised off the 
ground. The enclosure should be such that free circulation of air around the bags of cement is kept 
to a minimum. Any cement that has become damp, caked or lumpy shall not be used. Concrete 
batching operations shall be organized so that cement that has been manufactured first is used first. 

Each consignment of cement may, after delivery to the site and at the discretion of the Employer, be 
subjected to the whole of the tests and analyses required by the standard Specification. 
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The Employer may reject any cement as a result of any tests thereof, notwithstanding the 
manufacturer's certificate. The Contractor may also reject cement which has deteriorated owing to 
inadequate protection or other causes or in any other case where the cement is not to his satisfaction. 
The Contractor must remove all rejected cement from the site without delay and expenses for the 
Employer. 

The Contractor shall arrange for these tests to be carried out at his own expense. 

2.5.16.3  Aggregates 

All aggregates to be used for the Works shall be crushed rock type complying with the requirements 
of BS 882 or equivalent in all respects and shall be subject to the tests laid down in BS 812 or 
equivalent. The Contractor shall furnish to the Engineer samples of both the proposed fine and the 
coarse aggregates, together with such full details as the Engineer may require. No aggregates may 
be used in the Works until approved by the Engineer.  

During the work, the Engineer shall order such tests he may consider necessary on the aggregates; 
any aggregates found to have unsuitable characteristics at any time shall not be used in the Works 
and shall be removed from the Site. Aggregates are subject to the Employer’s approval.  

The various fractions of fine and coarse aggregates shall be stored separately and in such a manner 
as to avoid the admixture of dirt in the concrete. Aggregates shall be handled in such a way that 
separation is avoided.   

Maximum size of aggregate used in concrete shall not be more than 20 mm. The combined 
aggregate shall be as coarse-grained and dense-graded as possible.  Fine and coarse aggregates shall 
be stored so that they are kept clean and free from contamination and are not subjected to 
segregation. Where a clean hard surface is not available for the stockpiles, the bottom 150 mm of 
the aggregate piles that are in contact with the ground shall not be used.  

2.5.16.4  Grading of Aggregates 

The grading of the fine and coarse aggregates shall be such that when they are mixed in the 
proportions decided for each class of concrete, the grading of the combined aggregate shall be 
suitable for making dense concrete of appropriate workability, containing the proportions of cement 
and water prescribed.  

The proportions of fine and coarse aggregates and the maximum size of the coarse aggregate to be 
used in each class of concrete shall be approved by the Engineer.  

The Contractor shall be responsible for mixing the aggregates in the proportions approved by the 
Engineer for each class of concrete and each section of the work. He shall submit samples of the 
concrete material to the Engineer and the Employer well before starting any concrete work, and 
have test cubes made and tested from the aggregates and the cement which he intends to use. 
Concrete works must not begin until such samples and tests are to the Engineer's satisfaction.  

Fine aggregate (sand) shall consist of clean material or manufactured sands and coarse aggregate 
shall consist of clean gravel, crushed gravel or crushed stone. Both the fine and coarse aggregates 
shall comply with ASTM C33. Sulphate and sulphide shall be in such quantities that the whole 
proportion, in sulphur trioxide, be less than 1 percent of the mass. Prohibited aggregates include:  

• Feldspathic or schistose rock  

• Aggregates containing charcoals or their residues such as coke, ashes, clinkers, finders.  
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2.5.16.5  Water 

The water to be used for mixing and curing of concrete shall at all times be kept clean and free from 
deleterious materials such as oil, acid, alkali, silt, etc. which effects to the cement, aggregate or the 
steel reinforcement. Water chemical analysis tests shall be carried out before commencement of 
foundation works.  

2.5.16.6  Admixtures 

No admixtures shall be used without written approval of Engineer and the suitability of admixtures 
must be proven in trial mixes in presence of representative of Employer. If required to improve the 
quality of concrete (workability, finish and water tightness), water reducing and set retarding agents 
and plasticizers shall be used in accordance with ASTM C-494. Under no circumstances shall 
calcium chloride or any admixtures containing calcium chloride be permitted in the concrete.  

Manufacturer’s recommendations and instructions concerning overdosing of additives shall be 
strictly observed and mixture containing chlorides shall not be used under any circumstance.  

2.5.16.7  Concrete Mixing, Placing and Compaction, Protection and Curing 

MIX DESIGN  

Full details of the components forming the concrete mix proposed to be used by the Contractor shall 
be submitted to the Engineer for assessment least one (1) month before any concreting operations 
are commenced. Once the proposed mix has been approved by the Engineer, it shall not be varied 
by the Contractor unless the Engineer’s prior approval has been obtained.  

No concreting shall be commenced in any portion of the work until the preparations and the 
concrete mix design have been approved, and permission been granted by the Employer.  

The required minimum concrete class is a C 25 as per BS standard. The mix design of the concrete 
has to be approved, and its suitability proven in trial mixes at site. In case of use of ready mixed 
concrete, trial mixes may be waived if an earlier proven mix design is used.  

The concrete mix shall be designed and tested and their submission shall include the following 
information:  

• Source, nature and grading of both the fine and coarse aggregates  

• Type and supplier of the cement to be used  

• Proportions by weight of both the fine and coarse aggregates  

• Weight of cement per cubic meter of concrete  

• Water-cement ratio by weight  

• Estimated slump of the mix 

• Arithmetic mean compression strength of the mix at 7 days and 28 days using cube 
compression test samples, plus the standard deviation of the test strengths and the number 
of cubes tested.  

Any admixtures specified for inclusion in the concrete mixes or that the Contractor intends to use in 
his mixes (and they have had the prior approval of the Engineer) shall be included in these trial 
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mixes. The ratio of the weight of fine aggregate (sand) to the total weight of aggregates shall be 
between 0.35 and 0.50. The minimum cement content shall be 350-400 kg/m3 and the maximum 
water cement ratio by weight shall be 0.45.  

The Contractor shall allow for the cost of all such testing in his Tender as well as any further testing 
and additional reporting that the Employer/Engineer may require.  

MIXING OF CONCRETE  

All concrete shall be mixed in power driven mixers, approved by the Engineer. If required in some 
locations (i.e., a mixing machine transportation problem), volume basis will be allowed as long as 
careful controls are maintained and written approval from the Engineer has been received.  

The concrete materials shall be accurately measured to ensure the production of uniform batches of 
concrete. The Contractor will be required to proportion the materials by weight at all times. If 
required, the materials may be measured by volume and the proportions in each batch adjusted to 
suit whole bags of cement after getting written approval from the Engineer. Only unbroken bags of 
cement may be used. Bags of cement that have partially set, contain any lumps, or have become wet 
at any stage shall not be used.  

Volume measurement shall be carried out using well-proportioned gauge boxes. Under no 
circumstances will the volumes be proportioned by shovels. The gauge boxes shall be loose-filled 
with the material being measured then struck off level with a straight edge then discharged into the 
mixer. The required volume of mixing water shall be adjusted to allow for the free moisture 
contained in the aggregates. Personnel in charge of the concrete mixing operations shall be trained 
and experienced in this method of concrete production.  

The batch mixture shall be rotated at a speed recommended by the manufacturer and all concrete 
shall be mixed for a minimum of 1½ minutes from the time the last of the materials have been 
placed in the mixing drum. The mixing shall continue until the materials are thoroughly and 
uniformly mixed and the concrete is uniform in color and texture. The entire batch must be 
discharged from the mixer before recharging commences. Each batch of concrete shall have a 
similar appearance. The slump of the concrete shall normally be between 25mm and 50mm 
corresponding to a stiff, plastic consistency.  

All plant for mixing shall be cleaned and free from all dirt and debris. All mechanical equipment 
(mixture, vibrator, etc.) and the stock of construction material (cement, aggregate and sand) shall be 
checked before starting a concrete pour to ascertain whether or not it is in good operation condition 
and sufficient in quantity for the foundation work. The Contractor shall always have at least two 
vibrators in operating condition at the location of the concrete placement.  

In hot weather conditions, various means should be employed to lower the temperature of concrete 
as:  

• Using cold water; the use of ice is to be limited to chill the mixing water, but no ice is to 
be used during batching.  

• Avoiding the use of the hot cement  

• Insulating water supply lines and tanks  

• Cooling coarse aggregate   

• Shading and/or cooling mixer drums  
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• Adequately watering of sub-grade, formwork and reinforcement  

• Avoid concreting around midday  

• The temperature of fresh concrete must in no case exceed +30°C 

 
PLACING AND COMPACTION OF CONCRETE  

Concrete shall be conveyed from the mixer to moulds by a method that prevents segregation or loss 
of the ingredients. It shall be placed as nearly as practicable in its final position to avoid segregation 
due to re-handling or flowing.  

The placement of concrete shall be at such a rate that the concrete is at all times plastic and flows 
smoothly, ensuring that the concrete in its final position shall be dense and homogeneous.  

The placement of concrete in the moulds shall be completed within ½ hour after the introduction or 
the mixing water to the cement and the aggregates in the concrete mixer. Batches in excess of 30 
minutes of mixing the concrete shall be rejected and replaced by fresh concrete without any extra 
cost to the Employer. Each formwork shall be filled with concrete as a continuous operation. The 
written approval is required for construction (working) joints, if required.   

Concrete shall be placed and compacted/vibrated in horizontal layers of not more than 300 mm 
thickness each and vibrators and other compacting equipment shall be to the satisfaction of the 
Engineer.  

When placing concrete in the foundations with a fall over 1 meter, an appropriate method must be 
adopted by the Contractor to prevent separation of concrete.   

PROTECTION AND CURING   

Cement-based repairs may require some initial protection, because rapid drying could halt the 
hydration of the cement and lead to shrinkage cracking, de-lamination and weakness.  

Careful curing is essential by covering with absorbent material that is kept damp, preferably 
covered in turn by polythene or similar sheets, which are sealed at the edges. Shading from the sun 
may be necessary. Importantly, alternate wetting and drying must be prevented because of the 
alternating stresses that it would cause.  

If repairs are to be carried out during hot weather, it is advisable to shade the work from direct 
sunlight in order to prevent drying out of cement-based repairs or over-rapid stiffening of resin-
based materials.  

Requirements for curing large volume repairs are similar to those for new construction. Although 
they are less critical in this respect than thin patches, curing is important to a durable result. Normal 
curing methods are usable except that sprayed-on curing membranes are suitable if a surface coating 
is to be applied later.  

During the initial stages of hardening, the concrete shall be protected from the direct rays of the sun 
and from drying winds. The formworks containing the hardened concrete shall not be disturbed or 
give external forces.  

To ensure proper curing, all concrete shall be kept moist for a period of at least 10 days. 
Foundations shall not be backfilled before they have been cured and inspected. The foundations 
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shall not be subjected to any loads in addition to those existing at the time of the placing of the 
foundation concrete until the curing period has elapsed. Curing compound membranes shall be 
applied uniformly by spray, leaving no pinholes or gaps, at a rate not to exceeding 4.91kg/m/liter. 
The curing compound shall be applied after finishing operations are completed and surface moisture 
has disappeared.  

2.5.16.8  Ready-mixed Concrete 

Ready-mixed concrete may be used in the Works, provided that adequate control is maintained of 
the supply, mixing, and placing of the concrete.  

Concrete shall be placed and compacted in its final position within 90 minutes of the water being 
added to the mix. If the Bidder/Contractor proposes the use of pumps for the transporting and 
placing of concrete, he shall submit a detailed method statement. The Contractor shall ensure that 
pumping shocks shall not be transferred from the pipeline to the form-work, to previously laid 
concrete or to the structure. The initial discharge of any pumped concrete shall be discarded 
completely.  

2.5.16.9  Steel Reinforcement 

The steel reinforcement shall consist of hot rolled deformed bars conforming to the requirements of 
BS 4449, Grade 460 or higher. The specific number, type and location of ridges on the deformed 
bars shall be approved by the Engineer and the Employer.  

The number, placing and fixing of bars shall be in accordance with the drawings and approved bar 
bending schedules, or otherwise, as directed by the Engineer.  

All reinforcing bars shall be bent in accordance with the relevant standard. In particular, no 
reinforcement shall be heated. All reinforcement shall be rigidly fixed in position to the concrete 
cover specified by an approved means.  

All chairs, tie-wires or other devices used to connect, support, secure or fasten reinforcement shall 
be provided as per the requirement and as directed by the Engineer.  

All reinforcing bars shall be stored in a clean, dry place on platforms off the ground. Grease, oil, 
paint or any other substance that will affect the bond of the reinforcement shall not be allowed to 
come in contact with the bars.  All such substances shall be cleaned off the reinforcement before it 
is placed for concreting. .   

All reinforcing bars shall have a protective cover of not less than 100 mm at the bottom of footings 
and on any surface of concrete that will be exposed to salt water and 50 mm for concrete exposed to 
weather or soil.  

2.5.16.10 Formwork 

The Contractor shall be entirely responsible for the design and construction of the formwork to be 
used for concreting.  

The formwork shall have sufficient strength to withstand the pressure resulting from placement and 
vibration of the concrete, and shall be maintained rigidly in position.  

All form-works shall be of such tight construction that slurry cannot flow out at the joints during 
pouring and compaction. If required, joints shall be sealed with foam rubber strips.  
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No concrete shall be placed until the Engineer or his representative has examined and approved the 
formwork.  

2.5.16.11 Surface Finish  

Unless otherwise shown on the drawings, all permanently visible concrete surfaces shall have a 
regular finish of uniform texture free from holes, pins and formwork.  

Should any section of the concrete present a rough, uneven, honeycombed discolored or imperfect 
appearance when the shuttering is removed, it shall be chiseled to such a depth and refilled and 
properly refaced with such class of concrete as the Employer may direct.   

In the event of excessive porosity being discovered, the defective area shall be chiseled and make 
well as specified above, all at Contractor's cost. No plastering of such concrete areas will be 
permitted.  

Concrete foundation edges above the ground level and 300 mm below the ground level shall be 
beveled by inserting 25 mm triangular edges in the formwork.  

Concrete foundation tops shall be designed and finished to prevent the accumulation of water.  

Concrete surfaces shall be wood float or steel trowel finished as specified on the Drawings or 
instructed by the Engineer. All finishing works shall be carried out in accordance with the relevant 
specification of British Standard and to the satisfaction of the Engineer.  

All concrete foundations shall be treated with an asphaltic or equivalent coating in order to be acid-
resistant. The surface to be covered must be perfectly clean. The coating shall be applied on the 
formed surface of the foundation with a layer at least 2 mm thick.  

The required protective painting of foundations shall not be executed till the end of the curing 
period to obtain a completely dry surface. Painting shall be done according to the specifications of 
the supplier.  

2.5.16.12 Fixing of Steel Structures 

Where shown on the drawings or as directed by the Engineer, steel items shall be embedded directly 
in correct positions in primary concrete. All brackets, anchor bolts and other steel items, for which 
recesses in concrete have been made, shall be fixed by secondary concrete after careful alignment to 
correct positions.  

2.5.16.13 Testing of Concrete  

The Contractor shall design and test concrete mixes, which have 28 days cubicle compressive 
strength of 25 N/mm2.  

All testing of concrete shall be carried out in accordance with the requirements of BS 5328: Part 4 
and BS 1881 or equivalent. During the placing of concrete for each section of the work and at such 
other times as directed by the Engineer and the Employer, quality certificates of all materials shall 
be submitted and 3 sets of test cubes, size 15 cm x 15 cm x 15 cm, shall be taken, each set 
consisting of 6 cubes. From each set 3 cubes shall be tested after 7 days and the remaining 3 cubes 
after 28 days. The compressive strength of the cubes shall not be less than 25 N/mm2 after 28 days.  

Consistency and bleeding test and such other preliminary tests as the Engineer may direct, shall be 
taken as often as directed by the Engineer or Employer. No concrete of any type or class shall be 
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used in the Works before the preliminary tests have shown specified compressive strength and 
workability. 

All test cubes shall be well marked and cured as specified.  

2.5.17 Steel Structures 

Structural steel shall be made by the open-hearth basic oxygen or electrical furnace process.  

In order to reduce the risk for material confusions, only two strength classes may be used. Suitable 
classes are low tensile steel (yield point 220 - 260 N/mm²) and high tensile steel (yield point 300 - 
350 N/mm²). 

Steel shall comply with the requirements of ASTM A143 and embrittlement tests shall be made in 
accordance with that specification. 

If the Contractor intends to use more than one quality of steel, they will be required to take every 
precaution to the satisfaction of the Engineer, against any possible intermixing of different qualities 
during transport, storing, handling manufacture and installation. 

Cast iron shall have a tensile strength of at least 140 N/mm². It shall be made from the best grey pig 
and scrap iron, and shall be close-grained, tough and uniform in character. 

Malleable iron shall be of the black hearth type with a tensile strength of not less than 330 N/mm². 

2.5.18 Buswork 

General: Buswork shall include rigid buses, strain and jumper buses, cable jumper, static wires, 
fittings, and all hardware required to form a complete system of current-carrying paths connecting 
the equipment.  

2.5.19 Equipment 

General: Installation of equipment shall consist of receiving, unloading, reloading (if necessary), 
storage, placement and field assembling of equipment in accordance with the manufacturer's 
installation instructions.  

2.5.20 Fencing 

The fencing required to enclose the FSCs shall be designed, furnished and installed in accordance 
with these specifications. Access gates surrounding the FSC platforms shall be interlocked to the 
appropriate disconnect and earthing switches so that access to the platforms is prevented until the 
FSC is de-energized. 

Fences 

Entry Control Point Gates – Swing Gates  

Swing gates shall be designed and constructed as follows: 

• Gates shall be K4 swing type.  

• Gate shall be a minimum 2.2 M tall, with 0.5 M of high tension razor wire mounted on 
top.  
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• Gate shall be constructed of steel tubing, faced with steel plate.  

• The design and construction of the gates shall insure that it is dimensionally stable, 
square, true and planar.  

• Gate shall not rack or deflect when open, closed, or in motion.  

• The Contractor shall provide a locking mechanism that holds the gate closed.  

• The swing gate will also have a built- in personnel gate with its own locking mechanism.  

Chain Link Fencing 

The Contractor shall design, furnish and install a chain link fence and gates around the whole 
substation area including three numbers of 4-point galvanized barbed wire at the top. A bottom 
tension wire shall be provided. All parts of the fence shall be corrosion resistant, galvanized or 
aluminum. 

The chain link shall have a mesh width of maximum 50 mm2 and each wire shall have a minimum 
failure load of 2,000 N. Straight line posts shall have a minimum bending failure load, applied 
horizontally on the top, in the most unfavorable direction, of 600 N. Top and bottom tension wires 
shall have a minimum failure load of 5,000 N. In case of 2.5 m or higher chain link, the top wire 
shall be substituted by a top rail. Barbed wires shall have a minimum failure load of 3,000 N. 

There shall be one main gate with one smaller gate for personnel passage. The main gate shall allow 
for passage of a truck, both gates shall have provision for securing by padlock. Fence posts and 
gates shall be set in concrete foundations of adequate strength. 

Straight line posts shall have a spacing not exceeding 3 m. Guyed tension posts shall be inserted 
each 50 m along straight lines. End and corner posts shall be adequately braced. Straight line posts 
shall have 800 – 1,000 mm deep foundations, either a 6 inch concrete tube filled with concrete, or a 
directly cast foundation, at least 200 mm wide. Foundations for corner or end posts shall extend 
minimum 1,000 mm below surface and consist of either a filled 9 inch concrete pipe, or be a 
directly cast foundation, at least 300 mm wide. The main gate shall be designed with a reinforced 
concrete foundation connecting both posts. 

To prevent small animals from entering the substation, the space between the bottom of the chain 
link and the ground surface shall be filled in by a concrete curb, either consisting of prefabricated 
slabs or cast at site. 

To prevent dangerous touch voltages, a 35 mm2 copper wire shall be buried 1 m outside the fence 
and 0.5 m deep. Connections between the fence and the encircling earth wire shall be made each 15 
m. All corner and gateposts shall be separately connected. The encircling earth wire shall be 
connected to the station grounding grid. 

In case of an insulated (plastic coated) fence, the encircling earth wire may be omitted. Only 
gateposts will be connected to the station grounding grid. The top and bottom wires (or top rails) 
will be divided in 50 m sections fully insulated from each other. 

2.5.21 Earthing 

A complete earthing installation for the facility shall be designed, furnished and installed, which 
shall conform to all applicable codes and shall connect to the Pul-E-Khumri Substation earthing 
system at intervals appropriate to the Contractor’s design.  
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The station earthing system shall be designed according to IEEE 80 Guide to Safety in Substation 
Grounding. The earthing system shall consist of buried conductor loops around the substation 
building and the equipment foundations. The loops shall be connected to an earth bar inside the 
building. Connections to the earth bar shall be possible to disconnect. The connections shall be 
clearly labeled. To reach the desired earth resistance, additional grounding rods shall be installed 
and connected to the earth bar. 

Connections shall be made by compressed clamps or by an approved welding process. No bolted 
clamps may be used under the ground surface. Connections to steel structures (riser connections) 
shall be made by compressed lugs with two holes in the contact pad. Risers or earth conductors shall 
not touch cables. 

The earthing system shall comply with Table 2.11. 

Table 2.11 Earthing System 

Earthing System 
Minimum sizes of copper conductors 
 Grounding loops 120 mm2 
 Riser 120 mm2 
 Connection of live neutrals 50 mm2 

 
Connection of other steelworks not part of high-
voltage structures 25 mm2 

Maximum permissible fault current density for connection of: 
 System neutrals  100 A/mm2 
 HV-equipment 200 A/mm2 
 LV-equipment auxiliary power transformers, etc. 150 A/mm2 
Grounding rods 
 Diameter 16 mm 
 Length, minimum 3 m 
 Material Copper-clad steel 

Assumption for calculations of step voltages, according to IEEE-80 
 Maximum grid potential rise 5 kV r.m.s. 
 Step 1 m 
 Body resistance 1000 Ω 
 Fault clearing time 1 s 

Assumption for soil resistivity for use, according to IEEE 80 
 Common Soil resistivity 3,000 Ω-m 

2.5.21.1 Earthing of Enclosures 

An earthing conductor of a sufficient cross-sectional area shall be provided extending the whole 
length of the switchboards and control cabinets. All metal parts of the enclosure/cubicle shall be 
earthed by risers from the conductor loop. 

2.5.21.2 Earthing of Other Types of Equipment 

Earth terminals of LV equipment shall be earthed by wire designed for the actual earth fault current. 

Connection and marshalling cubicles, etc. for LV or control equipment shall be connected to the 
earthing system irrespective of whether they are mounted on otherwise grounded structures or not. 
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Cubicle doors, where electrical apparatuses or instruments are installed, shall be earthed by a 
flexible earthing cord. 

2.5.21.3 Temporary Earthing Devices 

Two three-phase sets of temporary earthing devices with leads of sufficient length and short circuit 
capacity, one for each winding, shall be delivered for each transformer. One three-phase set of 
temporary earthing device with leads of sufficient length and short circuit capacity shall be 
delivered for the 20 kV switchgear. 

The design and test methods for temporary devices are subject to approval of the Employer. Both 
the phase conductor and the steel structure shall always have fixed contacts. 

Earthing devices shall be designed for 1-second duration of the specified fault current. Earthing 
switches in connection with disconnectors shall be designed for the same fault current as the 
disconnectors. 

2.5.21.4 Corrosion Risks 

The Contractor shall be observant of the risks for corrosion of buried galvanized steel structures if 
connected to copper. 

2.5.21.5 Earth Resistivity Modeling 

Soil resistivity measurements will be taken at each substation location. The Werner 4-point method 
described in IEEE Standard 80 shall be followed. A minimum of two-layer soil model will be 
developed using an industry standard approved computer earthing analysis software to develop the 
soil model. Due to the limitation of IEEE Standard 80 using the uniform soil model, the industry 
standard computer earthing model shall be developed following IEEE standard 80 guidelines. 

2.5.22 Conduit and Fittings 

General: Contractor shall install electrical conduit and accessories required for embedded and 
exposed conduit systems as required by the design.  

2.5.23 Wire and Cable 

General: Contractor shall furnish and install all connecting wires and cable required by the design 
and shall be responsible for all attachment materials to complete the installation. 

2.5.24 Building Requirements 

2.5.24.1 General 

The Contractor shall provide all labor, material and equipment necessary to complete the building 
required to house the FSC equipment and controls. The FSC building shall provide adequate space 
for all Contractor supplied equipment requiring indoor installation. 

The control room shall house all control and protection facilities except local controls integral with 
the equipment or separately mounted near the corresponding equipment. The layout of equipment in 
the control room shall allow a minimum clearance of 1000 mm to adjacent walls and 1200 mm 
between rows of equipment. 

Areas where battery banks are located shall be designed in accordance with applicable IEC 
standards. 
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2.5.24.2 Design Requirements 

The building and foundation shall be designed in accordance with all applicable provisions of local 
building codes, as modified herein. The building and foundation shall be in accordance with the 
Contractor’s geotechnical investigations. The building shall be designed so that ice and snow sliding 
off the roof will not damage any equipment or bus and will not unload onto the main entrance area. 

In addition to environmental loads, the roof shall support a collateral dead load. The collateral dead 
load shall be determined by the Contractor considering items such as pipe supports, cable tray, etc. 
This load shall be included in all load cases. 

Insulation shall be provided as appropriate for the structure type. Insulation shall be as required to 
provide minimum R-values for walls and roof as required by local codes or efficient operation of 
the HVAC system. 

2.5.24.3 Erection 

A concrete entranceway or walkway shall be provided and shall have a broom finish with tooled 
edges. Concrete floor slabs shall be steel troweled to a hard surface and perfectly level (unless given 
a specified slope), without bumps, pits, or trowel marks. A suitable hardener shall be used. 

The Contractor shall make an effective connection from the ground grid through the FSC building 
to all equipment, control panels, each instrument rack, several points on cable tray support steel, and 
each conduit that shall be used to pull conductors into the building. The Contractor shall be 
responsible for a complete and effective ground system. 

All work shall be well braced, closely fitted, thoroughly connected, accurately set, and rigidly 
secured in place. The structure shall be constructed in conformance with the best workmanship 
practices and building codes, making it square, straight, level, and properly installed on the 
foundation. 

Sealants shall be installed at all joints as required to achieve a wind and water-tight condition. All 
sealant work shall be done in a neat manner. Excess sealant shall be removed from exposed 
surfaces. 

2.5.24.4 Doors and Hardware 

All doorways and openings shall be sized for convenient passage of personnel, equipment and 
materials. Transom panels are not acceptable. Exterior doors shall be 18 gauge steel, swinging out, 
flush design filled with mineral fiber insulation. Where required, doors shall be fire rated. Hinges 
shall be bronze butt. Hinge pins shall be unremoveable type by means of a set screw in barrel 
nonremoveable when door is closed. 

Overhead or roll-up equipment doors shall be insulated, and shall be provided with an adequate 
bottom weather strip. Tracks for overhead doors shall be galvanized. 

All hardware of each kind shall be a product of one manufacturer (i.e. all locks shall be product of 
one manufacturer, closers shall be product of on manufacturer, etc.) and shall be of a standard 
commercial quality suitable for its intended use. All locks shall be keyed alike and shall match the 
locks at the Pul-E-Khumri and Chimtala Substations. 

2.5.24.5 Painting and Finishes 

All surfaces of the FSC building shall be painted except surfaces having a factory-applied coating or 
surfaces not designed to be painted. The Contractor shall submit a color scheme and list of materials 
for approval by the Employer. Protect nameplates, cover plates and other surfaces from paint and 
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damage. Furnish drop cloths, shields, or protective equipment to prevent spraying or droppings from 
fouling surfaces not being painted. 

Materials furnished for each coating system must be products from a single manufacturer and 
compatible with the substrate. When shop-painted surfaces are to be coated, determine whether 
finish material will be compatible with the shop coating.  

Preparation of surfaces to be painted shall be in accordance with the manufacturer’s instructions. If 
solvents are used, the surfaces shall be cleaned of all defective or damaged areas of existing paint 
and of all loose rust, mill scale, excess mortar, loose particles, and other foreign substances. 
Surfaces with gloss or semi-gloss paints shall be lightly sanded. Wood surfaces shall be sanded 
prior to painting. Nail holes, cracks and similar imperfections shall be filled. 

2.5.24.6 Lighting and Electrical Systems 

The Contractor shall design, furnish and install all material and equipment and perform all work 
necessary to complete, test, and make ready for operation the lighting and electrical systems for the 
FSC building. The design of the building lighting and electrical systems shall be in accordance with 
proven design methods, local codes and accepted industry standards. 

The Contractor shall furnish and install all luminaries complete with all lamps, ballasts, luminaire 
fuses, luminaire wire and cord, mounting hardware and accessories necessary to complete the 
installation of the luminaries.  

Minimum lighting levels for the control room shall be 970 lux. Minimum lighting levels for 
unfinished and equipment areas shall be 540 lux. 

Emergency lighting units shall be self-contained units that operate automatically upon loss of 
station service power. Emergency lighting shall be installed at critical locations as required for 
safety of personnel and where required for restoration of the station lighting system. 

2.5.24.7 Fire Protection and Alarm  

The Contractor shall design and install a fire protection system that conforms to national and local 
codes. The fire protection system design and associated alarms shall take into account that the FSC 
will be unattended at most times. Selection and location of automatic detectors shall suit the 
application, and shall consider conditions such as high voltage fields, air velocity and environment 
to minimize nuisance alarms. 

The system shall be electrically supervised against failure of the detection and alarm circuits. In 
case of failure of a detector or alarm circuit, a visual and audible alarm different from a fire 
detection alarm shall be initiated on the station fire alarm control panel. Detectors shall be capable 
of being tested, having maintenance performed on them or being replaced without impairing the 
operation of the FSC. 

Operation of any manual alarm or automatic detector shall cause the initiation of the visual and 
audible alarm on the station fire alarm control panel, indicating the area of the location of the 
originating alarm. Alarms shall initiate automatic shutdown of the air-conditioning, ventilation and 
exhaust systems in the area of the fire. A manual override of this function shall be provided for 
exhaust systems that could be used for smoke removal. All alarms shall initiate audible signals and 
visible flashing indicators that shall continue until the system is reset.  

The fire alarm control panel shall be located in the control room and shall include all devices 
necessary to permit the operation of the fire alarm system. All fire alarms shall be identifiable as to 
location. Standby power from an uninterruptible source shall be provided. The uninterruptible 
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source shall be sufficient to provide electrical supervision and support of the normal system for a 
minimum of 24 hours. 

The Contractor shall provide portable fire extinguishers in the control and equipment areas. 

2.5.24.8 Heating, Ventilating and Air Conditioning 

Air conditioning, heating, ventilation, and/or environmental controls systems shall be provided to 
ensure satisfactory operation of the station under the range of climatic conditions to which the 
station may be subject.  

The HVAC systems shall include energy conservation design features that can minimize station 
service energy, be economically justified, and suitable for the area served. In areas where 
environmental control is essential to ensure proper operation, back-up systems shall be installed. 
Heating and air conditioning temperatures shall be thermostatically controlled. 

The design of the HVAC system shall be primarily based on the operation requirements of the FSC 
equipment installed. It shall be the sole responsibility of the Contractor to provide reliable systems 
that satisfy these requirements. Control room HVAC systems shall be designed for the comfort of 
personnel. 

Air intakes shall incorporate snow and rain exclusion devices and filters for removal of airborne 
plant material, insects, and birds. If necessary, devices for controlling ambient noise shall be 
included.  

As an alternative air conditioning of individual cabinets and/or equipment spaces may be proposed.  
The Contractor shall provide information regarding the alternative solution including vendor, 
detailed technical description of equipment and how it will be rated and applied, electrical power 
consumption, and a list of similar installations. 

2.5.25 Testing Requirements 

The Contractor shall be responsible for compliance with all standard test procedures that shall 
progressively check the quality and performance of the FSC equipment. 

The Contractor shall perform those design, production and commissioning tests specified below and 
in other sections of this specification. The Contractor shall propose additional tests that will be 
conducted. The completeness of the proposed tests will be a factor in the bid evaluation. Where 
appropriate, tests shall conform to those contained in IEC standards and guides. Where standards 
are not suitable or applicable, other common industry procedures and mutually acceptable methods 
shall be used. 

If certain design, production or commissioning tests are performed by manufacturers other than the 
Contractor, the Contractor has the responsibility to furnish the test reports and certify that the 
necessary testing has been performed. 

If the FSC manufacturer will not be present for the field tests, the communications link between the 
FSC control and the manufacturer’s facilities shall be completely tested and operational prior to the 
start of any field operating tests. 

2.5.25.1 Factory Testing 

The Contractor shall develop and submit a factory test plan. As a minimum, sufficient tests shall be 
conducted to demonstrate that all controls, protective functions and instrumentation perform as 
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designed and is in compliance with this specification. Successful tests performed on scale models or 
digital simulators will be deemed to meet the intent of this paragraph.  

All equipment to be supplied by the Contractor shall be subjected to routine and design tests in the 
factory as required under the specifications for each piece of equipment. Equipment with complex 
interfaces with other equipment, such as the FSC controls, shall be connected and tested as a system 
in the factory. The tests shall demonstrate full implementation and compatibility with the 
Employer’s communication system and protocol. 

The Contractor shall indicate in his proposal all the factory design and production tests which will 
be performed on all major components and parts. Standard tests previously performed on certain 
equipment may be acceptable. For standard items such as capacitors, such reports on previously 
performed tests will generally be acceptable. However, for the major items such as breakers and 
control system applicable specific performance tests will be required. 

The test data shall be complete including drawings and shall clearly state the performance of the 
equipment subjected to the test. If the test data is for standard tests performed on equipment other 
than that being provided under this contract, the Contractor shall include a statement that equipment 
being furnished is identical in all respects to the equipment on which the particular test was 
performed. 

2.5.25.2 Pre-Commissioning Field Tests 

The Contractor shall perform pre-commissioning field tests on the fully assembled FSC facility with 
the FSC disconnected from the line. The tests shall be performed on all equipment to ensure that no 
damage occurred in transit, that all equipment has been properly installed, is correctly set, and is 
functioning correctly. 

Pre-commissioning tests shall include, but not be limited to, the following: 

• Dielectric and insulation resistance tests on all equipment connected to the 220kV system, 
consisting of power factor tests and hi-pot tests. 

• Ratio and polarity tests on instrument transformers 

• Functional tests on auxiliaries 

• Functional tests on control, protection and alarm circuits, including relay and control 
settings 

• Functional tests of all interlock systems 

• Wiring continuity and insulation resistance tests 

• Diagnostic software functional demonstration 

• Alignment and adjustment of all disconnect switches 

• Calibration and adjustment of all gauges, meters and instruments 

• Measure grounding system resistance  

• Capacitance test of capacitor cans 
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• Protective relay settings and performance 

In addition to the above tests, the Contractor shall energize or start up all independent subsystems. 
These tests shall demonstrate the electrical and mechanical integrity of these subsystems. During 
these tests, the Contractor shall make the initial adjustments to the equipment required for 
satisfactory operation. 

Following the successful completion of the above tests, the Contractor shall perform system tests as 
required to demonstrate the proper functioning of the associated controls and protection. Such tests 
may include trial operation during which the Contractor shall make final adjustments to the 
equipment for satisfactory and proper operation. 

2.5.25.3 Acceptance and Performance Tests 

After successful completion of the pre-commissioning tests, the Contractor shall perform 
acceptance and performance tests to demonstrate that the FSC performs as specified. All functions 
as described in these specifications shall be tested. Prior to proceeding with acceptance and 
performance tests, the Contractor shall determine that the FSC is fully operational and suitable for 
acceptance testing. Tests shall include verification of all sensors, meters, alarms, control functions, 
including automatic, local and remote control, and performance criteria. 

The Contractor shall coordinate with the Employer for all tests where the FSC is to be connected to 
the Employer’s power system. No such tests shall be performed unless permission by the Employer 
has been granted. The tests must be performed in a fashion to minimize unanticipated disturbances 
on the power system. These tests may have to be performed during the night or low load periods for 
certain types of tests. 

The Contractor shall document all acceptance and performance tests performed. The Contractor 
shall submit documentation, analyses, and a summary in a test report for the Employer’s records. 

2.5.25.4 Function Tests 

After the FSC has been installed, the Contractor will perform comprehensive testing on the entire 
system to verify compliance with all requirements of this specification. Testing shall include, at a 
minimum, the following tests. 

• Verify all automatic control sequences and protective functions 

• Demonstrate the repeatability of control system set-point changes. 

• Operation of all control, protective relaying, and instrumentation circuits shall be 
demonstrated by direct test if feasible or by simulating operating states for all parameters 
that cannot be directly tested. Automatic, local, and remote operation will be 
demonstrated. 

2.5.25.5 Performance Tests 

The FSC performance verification shall include tests as determined by the Contractor to verify that 
the performance criteria specified in these specifications can be met or exceeded. Accordingly, the 
Contractor shall provide a total system performance verification plan to ensure correct FSC 
response to system disturbances and operating scenarios described in this specification. The total 
system performance verification plan shall be submitted to the Employer for review and approval 60 
days prior to FSC performance tests. 

The Employer will not accept the FSC until all acceptance tests have been successfully completed. 
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2.5.25.6 Actual Operating Experience:  

It may not be possible due to system constraints to test all facets of the FSC function as part of the 
performance verification tests specified above. The actual operating experience of the FSC system 
through the warranty period shall be deemed an extension of the performance verification tests. 

Actual operating experience will be documented through Contractor furnished sequence of event 
recorders, digital fault recorders and other system monitoring equipment capable of identifying 
system disturbances and associated FSC performance.  

Documented failure or malfunctions of any FSC component during the warranty period shall be 
deemed as a failure of the system commissioning test. The Contractor shall, at no cost to the 
Employer, make the necessary repairs, replacements, modification or adjustment to prevent the 
same failure or malfunction from occurring again. The replacement of certain FSC components in 
response to a system failure, may necessitate, at the discretion of the Employer, the duplication of 
certain performance verification tests which shall be performed at the Contractor’s expense. 

2.5.26 Training 

The Contractor shall provide training for the FSC facilities as specified below. The Contractor shall 
determine the content and duration for each training session. The Contractor shall provide all 
material and equipment, as well as qualified fluent Dari speaking instructors, to conduct the training 
program. It is preferred that as much of the training as practical be held at the FSC sites.  Classroom 
sessions may be held in a convenient location close to the site with site visits to supplement the 
training. Preliminary information on the content of each training session shall be submitted with the 
proposal. 

Training manuals shall be provided to each trainee attending each course. At the completion of each 
course, the training manuals and any other training aids shall become the property of the Employer. 

The suggested class durations in this specification are meant to illustrate the level of training 
expected. In preparation of the course material, the Contractor shall consider that the Employer’s 
personnel are familiar with substation equipment, including control, protection and 
communications. The Employer’s personnel are not familiar with series compensation systems and 
their controls. 

Training shall be conducted in Dari in Afghanistan. 

Training shall be videotaped and provided to Employer for reference in the future. 

2.5.26.1 Orientation Training 

The Contractor shall provide one Orientation training session. It is anticipated that the Orientation 
training will be held over a two-day period with one 4-hour session per day. These sessions shall be 
suitable for managers, supervisors, professional and technical personnel. Each session will be 
limited to a maximum of 12 people.  

The orientation training session shall be scheduled before commencing FSC performance 
verification tests. An outline for this orientation training shall be submitted to the Employer 90 days 
ahead of the actual date of training. Approval of this outline shall be obtained from the Employer. 
The Employer will provide comments and/or approval 30 days before the scheduled training date. 

2.5.26.2 Operator Training 

The Contractor shall provide the necessary training in proper operation of the FSC and related 
equipment. This training shall be conducted after completion of the FSC performance verification 
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testing, but before system commissioning. The training shall thoroughly familiarize the operating 
personnel with the various aspects of the FSC including operation from a SCADA system so that at 
the completion of the training they will be able to completely and properly operate the FSC 
equipment without Contractor assistance. Emphasis shall be placed on hands-on operating 
experience interspersed with the critical background as necessary, including switching procedures 
and emergency response training. 

The Contractor shall provide two Operator training sessions to accommodate a rotating shift 
schedule. It is anticipated that this session will last 1-2 days. Each session will be limited to a 
maximum of 12 people. 

2.5.26.3 Emergency Procedures Training 

The Contractor shall provide the necessary training in emergency procedures to allow the 
Employer’s personnel to respond to emergencies at the FSC. Such training shall include emergency 
shutdown procedures, switching to isolate the FSC, fire procedures, and any other procedures the 
Employers maintenance personnel may be required to respond to.  

The Contractor shall provide one Emergency Procedures training session. It is anticipated that 
emergency procedures training will last 1 day. Each session will be limited to a maximum of 12 
people. 

2.5.26.4 Maintenance Training 

The Contractor shall provide necessary training in maintenance of the FSC and related equipment. 
The maintenance training shall be scheduled after successful commissioning of the FSC. The 
training shall thoroughly familiarize the maintenance personnel with the various aspects of the FSC. 
Maintenance training shall include preventative maintenance as well as troubleshooting. 
Maintenance of digital controls and microprocessor control systems used in the FSC shall be 
emphasized. At the completion of training, the maintenance personnel should be able to completely 
and properly maintain the FSC facility without Contractor assistance. The maintenance training 
shall include, but not be limited to: 

• Normal maintenance methods 

• Repairs and replacement 

• Diagnostic procedures 

• Equipment calibration 

• Re-energization 

• Special tests 

• Special tools 

• Safety and grounding procedures 

The Contractor shall provide two Maintenance training sessions. It is anticipated that maintenance 
training will last 1-2 days. Each session will be limited to a maximum of 6 people. The Maintenance 
Training shall be recorded by the Contractor and provided to the Employer on DVD for use in 
training new personnel and as a refresher course. 
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2.5.27 Maintenance and Spare Parts 

The FSC shall be designed so that regular maintenance may be carried out by either the Contractor 
(under a separate contract) or by the Employer. 

2.5.27.1 Maintenance by Contractor 

The Employer may desire to have maintenance of FSC major systems performed by the Contractor 
under a separate contract. Under this contract, the Contractor would supply all labor, equipment and 
materials needed to maintain system performance and safe operation. The Contractor shall delineate 
the services it would perform under this option along with the price for the Employer to exercise 
this option. 

In the interest of reducing maintenance costs under this option, the Contractor may propose that 
certain non-specialized maintenance activities be performed by Employer personnel. These 
activities may be excluded from the Contractor’s maintenance contract, but must be fully described, 
including estimated manhours and frequencies. Such activities shall not include activities, the 
proper or timely performance of which are required for maintaining adherence to the Contractor’s 
warranty terms and conditions. 

The Contractor shall submit with the proposal a complete maintenance contract, including proposed 
terms and conditions for the Employer’s review.  

2.5.27.2 Maintenance by Employer 

The Employer may elect to operate and maintain all equipment for the FSC with its own personnel. 
To support this, the Contractor shall design and supply equipment with commercially available, "off 
the shelf" parts to the extent possible. 

The Contractor with the assistance of its major equipment suppliers shall conduct training classes 
for Employer maintenance personnel at the site. 

The Contractor shall remain available by telephone, e-mail or fax and provide consultation and 
required repairs for the Employer if the system malfunctions during the warranty period. 

In its proposal, the Contractor shall supply a description of all major maintenance activities, 
including estimated man hours and frequencies of occurrence for each activity. 

2.5.27.3 Spare Parts 

The Contractor shall evaluate its design with regard to failure rates, effects and FSC reliability and 
availability. The Contractor shall provide a recommended spare parts list, including prices and 
availability, as part of his proposal. Spare parts that are readily available from stock and available 
within sufficient time to meet the required availability shall be considered off-the-shelf items and 
not required as spare parts in stock at the site. These parts shall be listed and so noted on the spare 
parts list. The Employer will determine the need for and purchase separately all spare parts. 

All spare parts for equipment covered by this specification shall be interchangeable with the original 
equipment and shall comply in all aspects with the requirements of this specification. This includes 
documentation identical in kind and format to that required for the original equipment or material. 

2.5.27.4 Tools and Equipment 

The Contractor shall provide all “special tools and equipment” for maintenance and operation which 
are not normally or readily available. The Contractor shall submit, with the proposal a complete list 
of tools and equipment needed for erection/installation and maintenance and a list of special tools 
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and equipment that will be provided, including prices. Special tools and equipment shall become the 
property of the Employer at the completion of the FSC installation. The Employer reserves the right 
to purchase additional quantities of tools if desired.  Specifically include capacitor test set, 
electronic card extenders and any special cable assemblies and configured PC with operating system 
with a license prepaid for ten years.  

The Employer will supply common tools and maintenance equipment. Common tools and 
maintenance equipment in this context shall mean tools and maintenance equipment available 
commercially from two or more independent suppliers. The Contractor will supply all common 
tools and maintenance equipment throughout the maintenance contract should the Employer 
exercise this option. 

2.5.28 Documentation 

2.5.28.1 Document Submittal Quantity and Procedures 

The Contractor shall furnish complete documentation that will be used for determination of contract 
compliance, as well as, operation and maintenance of the FSC. The documentation shall be in 
accordance with the documentation section of these specifications. 

At a minimum, Contractor’s documentation shall consist of the following: 

• Construction and Installation Drawings 

• Construction Materials Submittal 

• Equipment Drawings and Specifications 

• Operation and Maintenance Manual 

• Maintenance Schedule 

• Master Test Plan and Procedures 

• Quality Assurance Manual 

• Software Documentation 

• Study Reports 

• Test Reports 

• Training Manuals 

2.5.28.2 Maintenance Schedule 

The Contractor shall prepare a comprehensive maintenance schedule listing required maintenance 
for all equipment based on specific maintenance triggers. This schedule will cover the equipment 
design life and make direct reference to maintenance requirements listed in the Operation and 
Maintenance Manuals. The maintenance schedule shall include an estimate of the man-hours and 
equipment required to complete each task. 



6-123 

 

2.5.28.3 Master Test Plan and Procedures 

The Contractor shall submit a Master Test Plan and Procedures indicating the order in which the 
tests will be conducted and the test method being used along with required instrumentation. The test 
plan shall include all types of tests required by these specifications and shall demonstrate that a 
complete testing plan is being proposed. 

2.5.28.4 Study Reports 

The Contractor shall submit all design study, simulation and field test reports to the Employer in a 
timely manner in accordance with the documentation requirements. These reports shall contain 
assumptions, study methods, results, significant findings and conclusions. The Contractor shall 
submit reports for all studies required by these specifications. 

2.5.28.5 Test Reports 

The Contractor shall prepare test reports. Formal test reports are required for all tests listed in the 
Master Test Plan and Procedures. The test reports will include the subject test plan, required data, 
test results and discrepancy reports or failure reports resulting from performance of the tests. 

2.5.28.6 Training Manuals 

45 days prior to the start of training, the Contractor shall provide draft training manuals and course 
outlines for review. The training manuals will include relevant portions of the Operation and 
Maintenance Manuals and Software Documentation and will be retained by the Employer. The 
Employer shall have the right to reproduce any training manuals for their own use. 

2.5.28.7 Operation and Maintenance Manuals 

The Contractor shall furnish operation and maintenance manuals for all the equipment as applicable. 
Clarity and readability shall be of the highest commercial standards. The books shall be oriented 
toward operation and maintenance of the equipment without the services of a manufacturer’s 
representative. The portions devoted to descriptive matter and theory shall be limited to those that 
are essential to a proper understanding of the equipment for satisfactory operation and maintenance. 
The Employer shall have the right to reproduce any Operation and Maintenance manuals for their 
own use. 

2.5.28.8 Information  

The operation and maintenance manuals shall include, but are not limited to, the information 
specified below. 

• Manufacturer’s Definitions: All terminology peculiar to the Contractor’s equipment shall 
be clearly explained by the Contractor in a supplementary section bearing the heading 
"Definitions." 

• Factory Specification of the Equipment 

• Shipping Instruction, Warehouse Storage, and Handling Instruction: List major 
components for warehouse inspection, and site receiving and storage instructions. 

• Parts and Factory Service Instruction: Factory repair policy shall be provided. Describe in 
detail the procedure to obtain spare parts or factory service: (1) under normal conditions, 
(2) under emergency conditions. Specify the mailing address and telephone number(s) of 
the service department. 
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• Installation Instructions: Installation instructions and information to supplement the 
installation drawings shall be furnished. This information shall include power 
requirements, assembly procedures, safety precautions, grounding instructions, alignment 
instructions, installation test requirements, and details associated with equipment testing 
to verify proper performance. 

• Preventive Maintenance Instructions: Preventive maintenance instructions shall be 
furnished for all subsystems indicating manufacturers’ recommended maintenance 
intervals based on specific maintenance triggers. These instructions shall include required 
test procedures, alignment instructions, cleaning requirements and instruction for visual 
examinations. 

• Maintenance Schedule: The maintenance schedule shall include maintenance trigger 
points for each type of equipment. Such trigger points shall identify monitored parameters 
that can be used to perform preventative maintenance when needed based on operating 
conditions rather than time based maintenance. The preventive maintenance instructions 
shall include a table indicating the average man-hours required to complete a maintenance 
action, outage time if required and on-line/off-line requirement for the maintenance 
action. 

• Troubleshooting Instructions: Troubleshooting instructions shall be to the spare parts 
level with adequate details for quick and efficient location of cause for equipment 
malfunction. Include adjustment limits, timing diagrams, troubleshooting and 
recommended corrective action steps, and resetting requirements before return to service. 
For mechanical items, information on tolerances, clearances, wear limits, and maximum 
bolt-down torques shall be supplied. 

• Parts information: This section shall contain a complete parts list and subsections which 
include a breakdown to the smallest assembly considered a replacement part, showing 
name and description, catalog number, quantity used, and reference by item number on 
the applicable drawing. The description shall include electrical and mechanical ratings, 
settings, nameplate drawings, additional instructions or instruction books, testing 
requirements, wire list, curves, drawings, and inspection and installation instructions. 

• Spare Parts: A list of spare parts as recommended by the manufacturer, including the 
descriptive information listed in the preceding paragraph. 

• Tools Information: A list of all tools needed to install or maintain the equipment shall be 
provided in this section. Tools shall be identified by either the Contractor’s part number 
or manufacturer’s part number and cross-referenced where applicable. All special tools 
supplied with the equipment shall be identified as such on the tool list. 

• Theory of Operation: Include a system overview and detailed information pertaining to 
the individual systems and subsystems that make up the FSC, as shown on a Contractor 
supplied outline, logic, schematic, and one-line diagrams. The FSC control and protective 
functions shall be numbered and cross-referenced to insure easy identification on the 
above diagrams. Specifically the Contractor is required to provide narrative describing the 
control and protective logic of each function such that the operating principles can be 
readily understood. Portions devoted to describing fundamental theory shall be limited to 
those that are essential to a proper understanding of the equipment operation. 

• Controller User Interface: The instructions shall describe the Controller User Interface in 
detail and specifically include instructions and examples for calculating and setting all 
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user controlled parameters. The description shall identify in detail exceptional system 
conditions (if any) where the conventional settings may have to be altered. 

• Installation Procedure: This section shall include a detailed step-by-step instruction of the 
FSC test procedure and calibration. Additional information shall include power 
requirements, assembly procedures, safety precautions, grounding instructions, and 
installation test requirements. 

2.5.28.9 Digital Controller Software Documentation 

All controller software and any subsequent fixes, patches, or upgrades shall be fully documented. 
The Software Design Document shall detail the design of the controller software. This document 
will include the following types of information. 

Software Overview  

The Software Design Document shall provide an overview of the controller software. This overview 
shall include a list of controller algorithms and a description of how each of these algorithms 
interrelates with the others. This description shall either be provided as a narrative or as software 
control flow diagrams. 

Documentation of Individual Modules  

The Software Design Document shall include separate documentation for each controller module or 
algorithm. Information specific to individual modules or algorithms shall include: 

• A functional description of the module. 

• A Data Flow Diagram that depicts the interfaces between the module and other controller 
software routines. 

• A Module Interaction Summary that narrates the information presented in the Data Flow 
Diagrams. 

• A list of GLOBAL data elements used within the module, including a full description of 
each data element, its type, how it is used, and its range of values. 

• A list of LOCAL data elements used within the module, including a full description of 
each data element, its type, how it is used, and its range of values. 

• A list of control inputs required by the module. 

• A list of outputs directly affected by the module. 

• A Pseudocode (structured English) description of the algorithm’s high level design. 

• Other information required for an understanding of the function of the algorithm. 

• PLC code, logic diagrams and/or ladder logic diagrams. 

Data Dictionary  
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The Data Dictionary shall be an alphabetically arranged source of information on each data element 
used in the controller software system. The Data Dictionary shall provide a description of each data 
element used in the controller software, including descriptions of: 

• Data element type. 

• Data element use by the Applications Software. 

• The acceptable range of values for the data element. 

• The program modules in which the data element is used. 

Error Messages List 

The Error Messages List shall be a source of information on error messages issued by the controller. 
This information shall include a description of the type and meaning of each error message, how it 
is used, and what corrective action is required to solve the problem. The Error Message List shall 
include information on: 

• Error messages generated by the Operating System 

• Error messages generated by the Hardware Diagnostics 

• Error messages generated by the Applications Program 

2.5.28.10 Digital Controller Hardware Documentation 

The contractor shall provide manufacturer standard specifications and model numbers of all 
controller hardware. 

2.5.28.11 Relay and Control Settings 

The contractor shall provide complete documentation of all protective relay and FSC control 
settings. Such documentation shall include all calculations and coordination curves used in the 
development of the settings. 

2.5.29 Warranty  

2.5.29.1 Twelve Month Construction Warranty 

Contractor warrants that all Work performed under this Contract shall be in accordance with the 
Contract documents and specification and all applicable national and local laws and regulations in 
existence at the time of execution of the Contract. Contractor makes all such warranties for a period 
of twelve (12) months after the date of final acceptance of the project by the Employer. 

If it is demonstrated within the warranty period the Work fails to meet the provisions of this 
warranty, Contractor shall promptly correct any defects, including, nonconformance with the 
specification, either, at its option, by adjustment, modification, repair, or replacement of all 
defective parts or materials (Correction Measure), including adjustment, repair or replacement of 
any portion, component, part and/or assembly. 

Contractor shall be required, at its expense, to take any or all of the Corrective Measures to correct 
any defects and deficiencies in the Work before and during the warranty period, including without 
limitation, transportation expenses of equipment and personnel to and from the job site, and in and 
out expenses. 
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All Corrective Measures taken by the Contractor shall be subject to Warranty for twelve (12) 
months from the date of the Corrective Measure for the corrected portions. If Contractor, after 
written notice from Employer, fails to proceed to correct defective Work or otherwise to comply 
with the terms of Contractor’s Warranties, Employer may have the Work corrected as it deems 
appropriate and Contractor shall be liable for all expenses incurred to correct the defective Work by 
Employer to include without limitation Employer’s overhead costs. 

Contractor does not warrant the Work or any required repairs or replacement under this provision 
against normal wear and tear including those due to operation or environment. The Work must be 
operated and maintained in accordance with Contractor’s instructions and prudent utility practices. 

The liability of Contractor under this warranty (except as to title) shall constitute the exclusive 
remedy for all equipment damage claims based on failure of, or defect in, goods or services sold 
hereunder, whether the failure or defect arises before or during the warranty period, and whether 
such claim, however instituted, is based on Contract, indemnity, guarantee, tort, (including 
negligence), strict liability or otherwise. The foregoing warranty is exclusive and is in lieu of all 
other warranties whether written, oral, implied, or statutory. As to all goods sold, no implied 
statutory warranty of merchantability or of fitness for particular purpose shall apply. 

2.5.30 Series Capacitor Design Studies 

The Contractor shall perform studies and simulations required to analyze different dimensioning 
and rating issues in the design stage of the FSC. The Contractor shall perform the studies at his own 
facilities to ensure proper design and operation of the FSC system. The Contractor shall allow the 
Employer, his engineer or designated representative to witness, review and provide comment on 
such studies and simulations. 

The studies shall include but not be limited to: 

• Main Component Design 
Studies shall include the analysis for the rating of the main high voltage components of the 
FSC system. The coordination/rating of the capacitor bank, ZnO-Varistors, and damping 
circuit shall be included. Specific attention shall be paid to the transient stresses imposed on 
the ZnO varistors and Damping Circuit. Power system characteristics, used as input data, 
should be clearly stated and a summary of the rating of the SC components should be given. 

• Insulation Coordination 
In this report analysis for the insulation levels should be presented. 

• Protective Relay Coordination  
The Contractor shall include all calculations for relay protection setting levels together with 
the principles for protection coordination. A summarized list of the protection settings shall 
be given.  

• Interaction with SVC and Generation.  

The contractor shall perform studies necessary to assure that negative interaction between 
the series capacitors, SVC installations (including Kandahar); potential combustion turbine 
installations at Sheberghan; and the import source sources  will not occur.  If negative 
interactions are identified the Contractor shall determine corrective actions necessary to 
mitigate the interactions.  Mitigation measures that modify the protection and control of the 
series capacitor will be preferred.  This study shall be coordinated with system and design 
studies for the SVC installation described elsewhere in this specification. 
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2.6 Transmission Line Plant 

2.6.1 Transmission Line Structures 

2.6.1.1 General  

The transmission line works cover the design double circuit, supply, and installation of about 500 
km of new 220 kV single circuit transmission line from the 220 kV substation at Dasht-E-Barchi to 
the new 220 kV substation at Ghazni City. The transmission system shall be priced with design of a 
complete duplex conductor double 220 kV circuit, construction of a complete duplex conductor 
single 220 kV circuit, and optional pricing to construct a second complete duplex conductor 220 kV 
circuit.   An additional 4 line segments extending the transmission system to Kandahar East, via 
Qarabagh, Gelan (Moquar), and Qalat, may be constructed at the option of the Employer. The scope 
of work comprises manufacture, supply, delivery and erection of steel lattice double circuit towers 
for the said project. The towers shall be self-supporting, hot dip galvanized lattice steel types & 
design to carry the double circuit, duplex line conductors per phase, insulators, shield wire and all 
fittings under all loading conditions. Outline diagrams of double circuit towers are enclosed with the 
Technical Specification. The design of the towers shall cater for leg extensions up to 8 m in steps of 
1 m.  

The transmission system design shall conform to conceptual design drawings included in this 
specification.  

Specified clearances shall be considered minimums. The supplied values are elevation dependent 
and have been provided for information only. The designer shall consider elevation and adjust 
clearances tendered and applied to equipment design. 

 
In order to save time for design and testing of the towers, the Contractor may propose an existing 
proven tower design, if it is equal to, or exceeds the design loading and clearances required by this 
Specification.  

The members of the latticed structure shall be hot-rolled steel angle sections and shall be 
manufactured by an approved process. All tower material shall be factory made and entirely 
galvanized by the hot dip process.  

The design of all supports, conductors, insulators, and fittings shall be such as to minimize the risk 
of damage or deterioration in service to any part of the transmission line due to vibration or climatic 
conditions.  

The transmission line conductors shall be of type Aluminum Conductor Steel Reinforced (ACSR) 
“ZEBRA”, with a nominal aluminum cross-section of 400 mm2, or equivalent.  

The OPGW ground wire shall be concentric-lay-stranded aluminum alloy/steel with an aluminum 
clad stainless steel tube housing for 24 fibers. The nominal cross-sectional area of the aluminum 
alloy/steel stranded conductor shall be 71.5 mm2 or equivalent.  

2.6.1.2 Background Information 

Existing transmission lines in Afghanistan were originally constructed to Russian designs during the 
late 1980’s. Some sections of the lines were only partially constructed, or have been subsequently 
damaged and/or removed during the conflict years. The main structure types are spun concrete 
poles, with lattice towers at main turn-off angle locations, or at substation terminations. The poles 
are generally directly embedded in the ground, while the towers have concrete foundations, either 
cast in place or precast.  
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2.6.1.3 Electrical Design 

In addition to the requirements of System Characteristics and Climatic Conditions, the electrical 
characteristics of the 220 kV transmission line shall be as stated below:  

• Nominal current carrying capacity of conductor (ZEBRA)  900A 
• Maximum shielding angle to outer phase conductor    30° 
• Minimum creepage distance      6,125 mm 
• Number of conductors per phase      2 
• Conductor spacing (center to center)     Not Available  
• Nominal transmission capacity     135MW 

2.6.1.4 Mechanical Design 

LATTICE STEEL TOWERS  

The tower structures shall be of the self-supporting lattice type steel frame with square base. The 
general outlines of the basic tower types shall be as per the original existing designs, providing they 
meet the requirements of this specification.  

TOWER TYPES  

The normal tower types to be designed, manufactured, and supplied shall satisfy design 
requirements included in this specification and conform to outline drawings are required by this 
specification. The design of the towers shall cater for leg extensions up to 8 m in steps of 1 m.   

PROVEN TOWER DESIGNS  

In order to save time for design and testing of the towers, the Contractor may propose an existing 
proven tower design, if it is equal to, or exceeds the design loading and clearances required by this 
Specification.  

DESIGN DATA-ASSUMPTIONS AND DETERMINATIONS  

Wind Loads  
The maximum design wind velocity in along the transmission line route is 41 m/s which correspond 
to a dynamic wind pressure of 1,000 N/m2. Reduction factors on the wind pressure, for increasing 
span length, shall be based on IEC 60826 - Design Criteria of Overhead Transmission Lines.  
The coefficient of dynamic wind pressure shall be considered for all towers/conductors/ground wire 
according to IEC 60826. The dynamic wind pressure coefficient for the line conductor is 1.0. The 
dynamic wind pressure coefficient for the Insulator set is 1.2.  

The total effect of wind on duplex conductors shall be taken equal to the sum of the wind load on 
each sub-conductor without considering any masking effect of one sub-conductor on the other.  

Design Spans  
The term "basic span" shall mean the horizontal distance between centers of adjacent supports on 
level ground from which the height of standard supports is derived with the specified conductor 
clearances to ground in still air at maximum temperature.   
The term "wind span" shall mean half the sum of adjacent horizontal span length supported on any 
one tower.   

The term "weight span" shall mean the length of conductor, the weight of which is supported at any 
tower at minimum temperature in still air. At a suspension position, the minimum weight of 
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conductor supported shall not be less than 25% of the total weight of conductor in the two adjacent 
spans.  

Design Loading Assumptions 
The structures shall be designed to withstand the following load combinations as a minimum:  
 
Table 2.12 Minimum Structural Load Combinations 

 
High wind at 90° angle to line Maximum wind speed at a conductor temperature of +10°C 
High wind at 45° angle to line Maximum wind speed at a conductor temperature of +10°C 

Exceptional conditions Broken wire condition and longitudinal overload condition at +10°C final tension 
in accordance with IEC 60826 

Construction and maintenance 
loads 

Loading conditions according to the document specified above 
Combined ice and wind loads 
Lower altitudes – 5 mm radial ice thickness, 100 Pa wind, -5°C (glaze ice) 
Medium altitudes – 15 mm radial ice thickness, 200 Pa wind, -5°C (hard rime ice) 
High altitudes – 35 mm radial ice thickness, 250 Pa wind, -5°C (soft rime ice). Ice 
density, based on the different expected ice types, and related considerations 
shall be as per IEC 60826 

 
Design Loading Requirements  
The structure/line loading shall be as determined from all the relevant requirements of IEC 60826, 
and this specification. This includes factors on wind and the structures, security loads, component 
strengths including insulators and fittings and for the loading combination requirements above.  

In case of conductor uplift, the cross arm of tension towers shall be designed accordingly and 
proven by calculations. Counterweights may be permitted on suspension towers.  

Broken Wire Condition:  

• Twin Conductor bundle circuits - Any two-phase bundles and one earthwire broken.  
• Any three phase bundles or combination of two-phase bundles and one earthwire broken.  
• As per clause 5.2.1 of IEC 60826, the Contractor shall account for the increased wind 

speeds due to funneling and sloping ground, affecting the line and structure loading.  
• Conductors and Overhead Ground Wire (OPGW) 

 
The following design limitations shall apply to conductors:  

Table 2.13 Conductor Design Limitations 

Temperature Wind Speed Tension Specification 
5°C Still air Initial tension not exceeding 25% of the UTS 

25°C Still air Final tension not exceeding 20% of the UTS 

75°C Still air Final sags under maximum temperature to be calculated at 
+75°C 

 
Design limitations, in accordance with manufacturer’s instructions but not exceeding the following, 
shall apply to OPGW:  
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Table 2.14 OPGW Design Limitations 

Temperature Wind Speed Tension Specification 
5°C Still air Initial tension not exceeding 20% of the UTS 

25°C Still air Final tension not exceeding 20% of the UTS 

20°C Still air Final sag not exceeding 75% of initial conductor sag 

55° Still air Final sags under maximum temperature to be calculated at, +55° C 
 

Loading Diagrams, Application Charts and Sag and Tension Charts  

Using the loads, load factors and design limitations for a ruling span of 300 m for the line, loading 
diagrams and application charts for each tower type, as well as sag and tension charts for the 
conductor, and overhead ground wire, shall be provided by the Contractor for approval by the 
Employer.  

Seismic Considerations  

The design of towers and foundations shall be checked for seismic forces under no wind conditions. 
The seismic acceleration shall be in all directions. The Contractor shall use the seismic factor for the 
project areas. For information, refer to seismic maps and drawings attached to this specification.   

2.6.1.5 Clearances 

Conductor Clearance to Ground and Objects on the Ground  

The term clearance shall mean the minimum clearance and shall not be infringed under conditions 
of maximum sag at the selected conductor temperature. The minimum clearances between 
conductor and ground shall be maintained at a maximum conductor temperature of +75 °C in still 
air, final sag tower spotting temperature and including creep.  

Table 2.15 220 kV Transmission Line 

Clearance Item Specification 
Ground accessible to pedestrians only  7.5 m 

Ground in urban areas, road crossings and water without boat traffic  7.5 m 

Overhead lines crossing with voltages up to 1 kV  3.0 m 

Overhead lines crossing with voltage > 1 kV  4.6 m 

Telecommunication lines  3.5 m 

Trees  4.0 m 

Navigable water ways (above mean water level)  20 m 
 

The detailed clearances given in the Technical Data Sheet shall be observed within the overhead 
line area and up to 5 m outside the outer phase. For other objects not listed in the schedule above, 
the requirements for minimum clearance shall comply with VDE 0210. In addition, 0.5 m shall be 
added to the clearance values above, to allow for survey and drawing errors. Above minimum 
clearances shall be kept after final settling of conductors; i.e., including 5 years creep.  

Ground wire sag shall not be larger than the conductor sag under any circumstances.  
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The distance from a tower foundation to the nearest part of a road shall not be less than 15 m.  

CONDUCTOR SPACING  

To avoid phase clashing in spans, diagonal conductor-to-conductor spacing is to be checked to 
ensure a minimum spacing as derived from the following formula is met:  

 
  

where:  
x = projected horizontal distance in meters between conductors at midspan  
y = projected vertical distance in meters between the conductors at midspan  
f = final conductor sag at +75°C in meters  
l = length of insulator set in meters  
U = highest voltage in kV.  
 

CONDUCTOR CLEARANCE TO TOWERS  

The following clearances shall be maintained under the specified swing of insulator sets and 
jumpers:  

Table 2.16 Conductor Clearance to Towers 
 

Minimum clearance phase-earth at temperature +30°C; still air 1,850 mm 

Minimum clearance phase-earth at temperature +10°C; reduced wind (10 m/s) 1,850 mm 

Minimum clearance phase-earth at temperature +5°C; (full wind 41 m/s) 700 mm 

2.6.1.6 Crossing of Obstacles 

The Contractor shall make all necessary temporary provisions and take all necessary precautions, 
including the erection of guard structures, as required where the line crosses roads, 
telecommunication lines, power lines or other obstacles to maintain the load of the public and to 
avoid damage. The Contractor shall notify the Employer and the owner of any such obstacle within 
a reasonable time before the Contractor intends to make the crossing. Power lines will normally be 
taken out of service and earthed, and remain de-energized during the time required by the 
Contractor to complete the crossing.  

Before making the crossing, the Contractor shall obtain the Employer's and the owner's approval of 
the precautionary arrangements and installation methods intended for use, and the time required for 
the work.  

When permanent reconstruction of obstacles, as indicated in the structure list, has to be performed 
the Contractor shall act as outlined above.  

No additional payment will be made for temporary or permanent provisions according to above. 

2.6.1.7 Structure Locations 

The general transmission line routing is located as shown on route maps included in this 
specification. The detailed survey and tower spotting shall be performed by the Contractor and be 
approved by the Employer/Engineer. The line survey team shall include as a minimum surveyors, a 
transmission line design engineer, geo-technician, an Employer representative and a representative 
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appointed by the local authority. It shall be the Contractor’s responsibility to coordinate the 
members of the survey team including the Employer and local representatives. The price shall be 
included in the Contractor’s contract price. The line shall be provided with a tension structure for 
sectionalizing the line every 6 km approximately, dead-ended in both line directions.  

The transmission line route shall generally follow the alignment shown in the route maps. However, 
the Contractor shall, where practicable, minimize the line length and the overall number of 
structures.  

In each case, the new alignment shall be approved before finalizing structure scheduling. All costs 
involved in undertaking these investigations shall be borne by the Contractor.  

2.6.2 Material Specifications – Conductors and Insulators 

2.6.2.1 Standards 

Conductors and insulators shall conform to the latest revision of the standards listed below, which 
shall be verified by a type test certificate issued by the manufacturer, not more than 5 years old.  

IEC 60060  High voltage test techniques  
IEC 60071-1  Insulation coordination  
IEC 60120  Dimensions of ball and socket couplings of string insulator units  
IEC 60305  Insulators for overhead lines with a nominal voltage above 1000 V -Ceramic or 

glass insulator units for A.C. systems - Characteristics of insulator units of the 
cap and pin type  

IEC 60372  Locking devices for ball and socket couplings of' string insulator units -
Dimensions and tests  

IEC 60383  Insulators for overhead lines with a nominal voltage above 1000 V  
IEC 60437  Radio interference test on high-voltage insulators  
IEC 60797  Residual strength of string insulator units of glass or ceramic material for 

overhead lines after mechanical damage of the dielectric  
IEC 60888  Zinc-coated steel wires for stranded conductors  
IEC 60889  Hard-drawn aluminum wire for overhead line conductors  
IEC 61089  Round wire concentric lay overhead electrical stranded conductors.  
IEC 61109  Composite insulators for A.C overhead lines with a nominal voltage 

greater than 1000 V - Definitions, test methods and acceptance criteria  

2.6.2.2 Conductor and Overhead Ground Wire 

CONDUCTOR  

The conductor shall be of aluminum conductor steel reinforced (ACSR) construction and shall be 
manufactured in strict conformity with the latest edition of BS 215 Part 2 or in accordance with IEC 
60888, IEC 60889 and IEC 61089.  

The purity of aluminum shall be the highest commercially available and not less than 99.5% with 
copper content not exceeding 0.04%. The Contractor shall submit certificates of analysis giving the 
percentage and nature of any impurities in the metal from which the wires are made. Aluminum 
wires shall be made as per the latest BS 2627 and steel wires as per BS 4565. The maximum length 
of the cable shall not exceed 1.6 km per drum.  

The Employer reserves the right to verify the length of conductor in any conductor drum to be 
supplied by the Contractor.  
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Physical properties of the conductor as per the BS 215, Part 2:1970 are as follows and for detail 
refer the Technical Data Sheet:  

• Code name  ACSR “ZEBRA”   
• Nominal Area  400 mm2  

 
Payment for the supply and stringing of conductor shall be based on the horizontal route distance. 
The unit cost shall include wastage, sag length and jumpers. No extra payment shall be given for 
wastage, sag length and jumpers.  

OVERHEAD GROUND WIRE OPGW  

The optical power ground wire (OPGW) shall have a cross-section of nominally 71.5 mm2. The 
OPGW shall be a steel wire or aluminum clad steel wire with an OPGW composite fiber optic 
communication cable. The optical fiber cable, containing 24 single mode optical fibers shall be 
embedded loosely inside the protective tube. The protective tube shall be of aluminum alloy or 
stainless steel.   

Fiber optic and stranding of OPGW shall comply with the following latest standards:  

• Single mode Fibers   ITU-T  
• Optical Fiber Cables IEC 60793-1 & 2, IEC 1089/91, IEC 60889/87  
• Stranding   IEC 60104/87, BS 3242  

 
All wires used in the manufacture of earthwire shall be free from protrusion, sharp edges, abrasion; 
no joints on the aluminum clad steel wires shall be permitted.  

Consideration will be given to a slotted core design, unless alternatives provide similar crush 
resistance and everyday tension characteristics. Manufacturing, testing and delivery of conductors 
shall as a minimum be in accordance with ASTM B416.  

The main optical characteristics of the OPGW are as follows; for details refer Technical Data Sheet:  

• Outer Diameter   12.7 mm (nominal)  
• Nominal Cross-section  71.5 mm2 

 
Payment for the supply and stringing of OPGW shall be based on the horizontal route distance. The 
unit cost shall include wastage, sag length, jumpers of the OPGW. No extra payment shall be given 
for wastage and sag length.  

CONDUCTOR REELS/DRUMS  

Conductor reels/drums shall be stored and transported in matched sets; i.e., approximately the same 
lengths of conductors shall be sorted and transported together to facilitate the handling and 
installation/sagging in phase conductor pairs. Ideally, the matched drums should contain conductor 
from the same winding machines in the factory.  

The reels shall be of sufficient size and strength to protect the conductor or overhead ground wire 
and suitable for the tension stringing method. The flanges and the drum shall have such a design and 
smoothness that the conductor or the overhead ground wire is not damaged during winding and 
unwinding. Only one length of conductor shall be placed on each reel.  

Plastic or equivalent material is to be provided between conductors or overhead ground wire and the 
reel and lagging.  
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Fiberboard lagging is acceptable provided it is placed between the flanges of the reel; otherwise, 
wood lagging is required.  

The reels shall be plainly marked with a metal tag. Included in the marking shall be the 
manufacturer’s details, factory reel number, destination and description, the actual length; the net, 
tare and gross weights; the contract number and arrows showing the direction in which the reel 
should be rolled and in which direction the outer end of the conductor points.  

For tender purposes, it may be assumed that conductor supply will be on properly lagged, non-
returnable wooden drums. Conductor reels and lagging shall be approved by the Employer before 
delivery.  

2.6.2.3 Composite Long Rod Insulators 

GENERAL  

Suspension and tension insulators shall be of the long rod composite type and shall have a Y-clevis 
top fitting and ball bottom fitting, the insulation type shall be silicon rubber. The insulators shall 
comply with IEC 61109 and be supplied complete with a suitable corona ring and corona free nuts 
and split pins.  

 
The insulators shall be of the puncture-proof type. These insulators shall be made of a core fiber 
glass-reinforced resin and shed of different plastic materials. They shall be of light weight and high 
tensile strength. They must withstand safely all operating stresses including Ozone and UV 
radiation.  

The accessories for the insulators shall be matched to suit, in accordance with IEC 61109.  

All materials, whether fully specified herein or not, shall be of first class quality and shall conform 
to the best modern practice and comply in all respects with these Specifications. The materials shall 
be free from folds, cracks and other exterior and interior defects that can affect its strength, 
ductility, durability or ability to function.  

All materials shall be inspected and tested in full to prove compliance with the requirements of 
these Specifications and to the satisfaction of the Employer. The testing shall be carried out 
according to the relevant standards approved by the Employer.  

Assembly shall be performed in such a way that the mechanical properties cannot be affected and to 
ensure that the insulating part is not subject to any mechanical stress due to pressure exerted by the 
bottom edge of the cap.  

Free surface of insulating parts shall be cleaned of impurities.  

Each insulator unit shall be marked with the name or trademark of the manufacturer and the year of 
manufacture with means to ensure the system of traceability for each of the component parts. In 
addition, each insulator unit shall be marked with the specified electromechanical or mechanical 
failing load.  

TESTING  

Full and complete testing (Design Test, Type Test, Sampling Test, Routine Test) of all components 
shall be carried out in accordance with IEC 61109 (latest version) and to the satisfaction of the 
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Employer/Engineer. The cost of any tests to be conducted shall be borne by the Contractor and 
deemed included in the contract price.  

 

Type test certificates shall be issued by an internationally known, independent testing laboratory, 
which is located outside the country of the manufacturer. Said test certificate together with 
certificates from Routine and Sample Tests from a recent delivery shall be submitted with the bid.  

The Bidder shall, if available, submit test reports regarding the power arc performance.  

TYPE TESTS  

The Bidder shall submit with the bid, type test reports for the tests specified below on similar 
insulators supplied under previous contracts. The type tests shall not be older than five years and in 
accordance with IEC 61109 (latest version).  

 
SAMPLE TESTS  

The Contractor shall carry out the sample test in accordance with IEC 61109. The Contractor shall 
keep the Engineer informed about the progress of manufacture of materials and works, so that the 
witness, inspection and testing can be performed in the presence of the Employer's representative.  

Before every inspection and test supervised by the Employer, the Contractor shall assure the 
Employer that the work is in all respects is ready for inspection and testing, according to this 
Specification. The insulators which have been subjected to sample tests shall not be included in the 
delivery lot.  

ROUTINE TEST  

The manufacturer shall carry out routine tests as specified in IEC 61109 (latest version) at their own 
expense.  

2.6.3 Design Requirements – Insulator Sets and Fittings 

2.6.3.1 Long Rod Composite Insulators 

GENERAL REQUIREMENTS FOR INSULATORS  

Long rod composite insulators shall be used for both suspension and tension tower positions. 
Insulator sets shall have Y-clevis top fittings and ball bottom fittings. The 120kN insulators shall 
have 16 mm pins and the 210kN insulators shall have 20 mm pins; pins shall be to IEC 60120.   

RATING AND DESIGN  

A minimum creepage distance of 25 mm/kV shall apply to suspension and tension insulator strings 
throughout the length of the transmission line.   

The design of insulators and fittings shall be such as to avoid local corona formation and discharge 
likely to cause excessive radio interference; all insulator fittings shall use corona free nuts with split 
pins or “nyloc” or similar torque nuts.  

ASSEMBLIES FOR OVERHEAD GROUND WIRE   
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The tension assembly shall be attached to the structure comprising an adjustable device for 
changing the wire tension.  

The overhead ground wire shall be connected to each structure by means of a jumper connected to 
the overhead ground wire with a parallel clamp, and to the tower with an earthing clamp.  

Assemblies shall ensure the integrity of the optical fibers is maintained for all loading conditions.  

2.6.3.2 Hardware 

GENERAL  

Clamps and fittings shall be of a design approved for the conductor according to the relevant clause.  

All hardware shall provide the same ultimate strength as the chosen insulator.  

The earthed end of suspension and tension insulator sets shall be electrically attached to the tower as 
well as mechanically attached.  

The corona free connecting attachments, including bolts, nuts and washers, shall be included in the 
insulator assemblies.  

The earthed end of tension sets assemblies for the overhead ground wire shall be attached to the 
tower by means of articulated connectors. The tension set shall comprise a device for adjusting the 
conductor tension. All materials, whether fully specified herein or not, shall be of first class quality 
and shall conform to the best modern practice and comply in all respects with these specifications.  

All materials shall be free from folds, cracks and other exterior and interior defects which can affect 
its strength, ductility, durability, or ability to function.  

All materials shall be inspected and tested in full, to prove compliance with the requirements of the 
Specifications and to the satisfaction of the Employer.   

The testing shall be carried out according to the relevant international standards, or approved by the 
Employer. 

SPLICES FOR CONDUCTOR  

The splices shall be of the compression type and shall consist of two parts, one of galvanized steel 
for the steel core and one of aluminum alloy for the aluminum part of the conductor.  

All splices shall develop at least 95% of the ultimate strength of the conductor, according to BS 
3288 part 2 or equivalent. The resistance of all splices shall not be more than 50% of the resistance 
of the conductor itself for the same length as the splice.  

The splices shall be filled with grease to protect the conductor against corrosion.  

All conductor splices shall be made no closer than 15 m from suspension attachment point or     30 
m from dead end attachments. 

JOINT BOXES FOR OPGW  

OPGW joints shall be made using dead-end assemblies and the two ends of the OPGW shall be 
brought down the structure to a joint box.  
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The joint boxes shall be mounted at a height that prevents access by unauthorized persons, however 
allows access for maintenance purposes, while the transmission phase conductors are energized. 
The joint boxes shall be securely mounted and be weather tight in all projected conditions, including 
protection from vibrations.  

Structure checks shall be completed to ensure the feasibility of mounting dead-end tension OPGW 
assemblies on suspension structures.  

The Contractor shall follow the manufacturer’s guidelines for the jointing of OPGW.  

REPAIR SLEEVES FOR CONDUCTOR  

The repair sleeves shall be of the compression type for conductors and preformed armor rods for 
overhead ground wires. The compression repair sleeve shall preferably be two-piece type of 
aluminum alloy.  

When properly applied, such repair sleeves shall achieve 95% of the ultimate strength of the 
conductor, when less than one fourth of the aluminum wires of the outer layer are damaged, 
according to BS 3288 part 2 or equivalent.  

The resistance of the repair sleeves shall not be more than 50% of the resistance of the conductor 
itself on the same length as the repair sleeve.  

The repair sleeves shall be filled with grease to protect the conductor against corrosion.  

Repairs on overhead ground wires shall be made with preformed aluminum-clad steel armor rods.  

TENSION CLAMPS FOR CONDUCTOR  

The tension clamp shall be of the aluminum alloy compression type and equipped with an integral 
jumper lug. This lug shall have at least four bolt holes for connection of the non-tension compressor 
jumper end. The part in contact with the conductor shall be of aluminum.  

The tension clamp shall be connected to the live end of the tension insulator set to ensure adequate 
flexibility.  

When installed, the tension clamp shall develop a holding force of at least 95% of the ultimate 
strength of the conductor without causing slipping off, or damage to the conductor or any part 
thereof, according to BS 3282 Part 2 or equivalent.  

Bolts shall be used as clamping devices only and not as current carrying parts. All bolts, nuts and 
washers shall be of high strength galvanized steel.  

Tension clamps of the compression type shall consist of two parts, one aluminum compression body 
for the aluminum part of the conductor, together with an integral lug for connection of the jumper 
terminal, and one compression eye of galvanized steel for the steel core. The current carrying 
capacity shall be equal to or better than that of the conductor. The compression type of tension 
clamp shall be filled with grease after installation to protect the conductor against corrosion.  

Tension clamps of the wedged or bolted type shall allow the conductor to run continuously through 
the clamp. No cutting off the conductor inside the clamp will be permitted.  

OVERHEAD GROUND WIRE (OPGW) TENSION ASSEMBLY  
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OPGW Tension Assembly shall consist of hyper formed alum weld dead-end grip, associated 
hardware for earthwire attachment (shackle, link, clevis, and clamps), and flexible grounding loop 
connection.  

 
Manufacturer’s guidelines for OPGW tension assembly arrangements shall be followed, subject to 
meeting the requirements of the following:  

• The tension assembly shall be connected to the live end of the tension set to ensure 
adequate flexibility.  

When installed, the tension assembly shall have a strength of at least 95% of the ultimate strength of 
the earthwire without causing slipping, or damage to the OPGW or any part thereof, according to 
BS 3282 Part 2 or equivalent. The current carrying capacity of any tension assembly shall be equal 
to or better than that of the ground wire.  

JUMPERS  

The jumper for tension towers with tension clamps of compression type shall consist of one un-
spliced jumper conductor with one jumper terminal of the compression type in each end. The 
jumper terminal shall consist of an aluminum body together with an integral lug of four bolts for 
connection purposes. The jumper terminals shall be filled with grease to protect the conductor 
against corrosion. The resistance over the compressed tension clamp and the jumper terminal shall 
be less than 90% of the resistance of the conductor itself on the same length as the tension clamp 
and the jumper terminal.  

 
Bolts shall be used as clamping devices only and not as current carrying parts. All bolts, nuts and 
washers shall be of high strength galvanized steel.  

SUSPENSION CLAMPS  

Suspension Clamps for Conductor  
The suspension clamp shall be aluminum alloy, light and free to pivot in the vertical plane. The 
pivoting center shall be close to the conductor axis. The conductor groove shall be bell-mouthed at 
both ends. The groove shall be free of burrs and edges. It shall be tailored to suit the conductor for a 
turning angle of at least 25°.  
Clamping pressure on the conductor shall not be applied near the ends of the supporting groove of 
the clamp where conductor-bending stresses are high. Clamping bolts shall be provided with 
locking devices.  

The clamp design shall be such as permitting the installation of an additional device for the 
suspension of counter weights where required.  

Armor rods shall be installed for the protection of the conductor.  

SUSPENSION CLAMPS OVERHEAD GROUND WIRE (OPGW)   

OPGW Suspension clamping arrangements shall comply with manufacturer’s requirements, subject 
to meeting the specification. The suspension assembly shall consist of armor grip suspension clamp 
(aluminum alloy hyper formed armor rods and suspension clamp), associated hardware for ground 
wire suspension, flexible grounding loop connection.     

ARMOR RODS  
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Armor rods shall be of the factory pre-formed type and shall be made of material compatible to 
conductor, ground wire and installed in the suspension clamps. Rods shall be shaped in such way 
that they will grip the conductor and ground wire tightly.  

The rod shall be capable of being installed by hand without special tools. The length of the armor 
rod shall be determined by the manufacturer of the vibration dampers.  

Armor rods shall be of aluminum alloy for use on the phase conductors, and of aluminum clad steel 
for use on the overhead ground wires.  

VIBRATION DAMPERS  

Conductors and overhead ground wires shall be provided with vibration dampers of the Stockbridge 
type.  

The damper clamp shall be of aluminum alloy. The conductor groove shall be smooth and free from 
irregularities. The damper clamp shall have sufficient grip to maintain the damper position on the 
conductor without damaging the conductor or causing premature fatigue damage on the conductor 
under the clamp. The dampers shall be designed for live line installation.  

For duplex conductor, the spacer and the spacer dampers can be used to control the sub-conductor 
oscillation and maintain the spacing between sub-conductors. These must be installed at the spacing 
recommended by the manufacturers.  

Additional dampers shall be installed at all angle and terminal towers, on all major crossing spans 
and on such other spans where, in the opinion of the Engineer, conductor vibrations are likely to 
occur.  

The Contractor shall present damper application data provided by the damper manufacturer. The 
exact quantities of dampers required will be based on the application data.  

Test reports showing the dynamic characteristics and the damping efficiency shall be submitted 
with the bid.  

JUMPER COUNTER-WEIGHT  

To reduce the swing and keep the clearance distances from the jumper to the tower, jumper counter-
weights shall be used on the conductor.  

The jumper counter-weight shall be made of hot dip galvanized cast iron and have an appropriate 
weight. The conductor-groove shall fit the conductor properly.  

COUNTER-WEIGHT FOR SUSPENSION SETS  

Counter-weights shall be attached by a U-bolt, acting on the conductor groove clamp at the pivot 
point.  

The counter-weight shall be free to swing 45 degrees from the vertical plane.  

2.6.4 Material Specifications, Towers 

The members of latticed steel structures shall be of hot rolled steel angle sections. All tower 
material shall be factory made and entirely galvanized by the hot dip process.  
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2.6.4.1 Material 

Material for the steel towers shall be of the type and grade most suitable for the application intended 
and shall conform to the latest applicable standard, specifications and recommended practices of the 
industry.  

Mild steel and/or high strength steel shall be used for the fabrication of towers. The quality of steel 
to be used shall correspond to St. 37-3 and St. 52-3 according to DIN 17100 or equivalent. For 
tower bolts, reference shall be made to the relevant clauses hereinafter.   

All material shall be tested at the factory in accordance with the applicable specification and 
standards under which they are manufactured. The Contractor shall supply the Employer with all 
certified mill tests if requested. Tests shall be conducted in accordance with ASTM/DIN 
Regulations or their equivalent. The tests to be conducted shall include, but are not limited to, 
uniformity of galvanizing coating, mechanical and chemical properties of all steel and additional 
embrittlement tests on high strength steel.  

DESIGN STRESSES  

The unit stresses in members and connections for the structural design calculation, based on the 
design loading and design unbalanced loading (broken wire conditions) multiplied by load factor 
indicated in the specification shall not exceed the yield stresses according to DIN or BS. 
Connections shall be designed for the same member forces and according to the above-mentioned 
standards. The towers shall be designed with an overload capacity factor of f1 times the unbalanced 
design loading stipulated in the Specification. No damage or permanent distortion of any members, 
bolts, connections of fittings or elongation of bolt holes shall be permitted for these design 
conditions.  

The following slenderness ratios (L/R) of member shall not be exceeded, where "L" is the buckling 
length of member, and "R" is the corresponding radius of gyration of the members:  

• Tower legs, main compression members in cross-arms & ground wire peak KL/R <150  
• Other compression members carrying calculated stresses KL/R <200  
• Redundant members KL/R <250  
• Members subjected to tension only KL/R <400  

 
For calculation of the buckling resistance of compression members, reference is made to the "Guide 
for Design of Steel Transmission Towers” (ASCE-Manual Nº 52) and to the ANSI/ASCE-Standard 
10-90: “Design of Latticed Steel Transmission Structures”.  Other approved calculation methods 
may be applied according to the Standards specified or otherwise approved by the Employer. In this 
case the calculated buckling resistance may not exceed the ASCE-level.  

Towers shall be designed so that all members will withstand normal and broken wire conditions 
with load factors as specified. 

The total loading for the tower shall include the dead weight of the tower plus transverse wind load 
on tower plus the simultaneous application of loading as specified above. Wind loads on tower leg 
extension shall be taken into consideration.   

Terminal towers shall be designed to face the direction of the incoming line, and shall withstand the 
load of all conductors and ground wire.  
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The Contractor shall submit the stress analysis calculation for tower members of all tower types and 
for each of the specified load conditions. An explanation shall be submitted along with the computer 
calculation.  

FULL SCALE TOWER LOAD TEST  

Full scale tower load tests of assembled galvanized towers shall be carried out in accordance with 
IEC 60652 (latest version).  

The following requirements shall be fulfilled in the load tests of the tower:  

A. The members in a test tower shall be of the same grade and quality of fabrication as those 
to be supplied for the towers under these Tender Documents. The Contractor shall furnish 
certified test reports of the heats from which the material was rolled and a record showing 
the heat from which each member was obtained.  

B. Test towers shall not be specially fitted other than with such fittings as are required on 
similar towers to be erected in the field.  

C. Test towers shall be erected on a foundation structure which shall be of adequate strength 
and stiffness to safely withstand the tower reactions under test loading, without noticeable 
distortion or displacement. The tower legs shall be connected to the anchorage in the 
same manner as to the normal stub angle at site.  

D. In preparing for the tests, the Contractor shall supply the Employer with a test program, 
together with diagrams indicating the proposed methods of applying the various loads and 
measuring of deflections. The Contractor shall calibrate dynamometers and gauges before 
testing the tower.  

E. The test loads shall be those obtained from the design loads multiplied by the specified 
load factor. Any combination of the test loads shall be applied to prove the capability of 
the structure to withstand all required loading.  

F. Each tower shall withstand the test loads for at least five minutes without failure or 
permanent distortion of any member, fitting, bolt or part and without elongation of bolt 
holes. There shall be no adjustment of loads during the five minute period. Should it 
become necessary to adjust the loading, the five minute period shall re-start after the 
adjustment is completed.   

G. All test loads shall be removed completely before the loads for the next test are applied. 
Test loads corresponding to conductor and ground wire loadings shall be applied to the 
attachments provided for these loads while test loads equivalent to wind load on the tower 
shall be applied in locations approved by the Employer. Friction losses in rigging shall be 
taken into account in the application of the test loads.  

H. Any conspicuous yielding or any failure under any of the test loadings shall be considered 
as a defect, in which case the Contractor shall modify the design and shall repeat, at his 
own expense, the test case in which a defect developed.  

I. After all defects, developed during the regular tests, have been corrected and after the 
tower satisfactorily carries design loads multiplied by load factors, the tower shall then be 
tested to destruction.  
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J. Test samples shall be cut from members which fail in destruction tests and standard 
tensile tests shall be performed at the Contractor's expense. The results of the tests on 
these samples shall be used to correct the assembled tower test results for comparison 
with the design.  

K. The Contractor shall submit full reports of all tower physical load tests including clear 
photographs of the test set-ups and nature of all failures, certified calibration reports, 
detailed diagrams showing the manner in which test loads were applied and deflection 
records.  

L. The cost for the tower tests (supplying, erecting, testing and dismantling of towers, 
together with all rigging, accessories, dynamometers, gauges, and personnel necessary for 
the conduct of the tests, witnessing by the Employer, etc.) shall be borne by the 
Contractor.  

M. Only one tower structure of its type (with maximum height extension) shall be tested. No 
member of such tower shall be used further in the execution of the Contract.  

N. The tower structure shall be assembled with all step bolts/ladders in place. The Engineer 
will inspect all climbing provisions for strict adherence to the specification and suitability, 
by climbing every tower. Any modifications found advisable during this test shall be 
incorporated into the tower design, without any extra cost. Notwithstanding prior 
approval given for tower drawings, the design and location of all climbing provisions will 
be considered accepted only after Employer’s confirmation in writing, of their suitability, 
after successfully climbing the test towers.  

ACCEPTANCE OF EXISTING TEST REPORTS  

In lieu of the above testing, certified results of a previous test may be acceptable, provided that the 
test results were adequately documented and test parameters were equal to or more demanding than 
the tests specified herein and that the towers tested were of the exact types tendered and specified 
for testing.  

2.6.4.2 Construction 

The towers shall be of standard construction and shall be designed to reduce the number of different 
parts to a minimum, thus facilitating transport and erection. No member shall be of dimensions less 
than 50 x 50 x 5 mm. The minimum thickness for legs and compression members in cross-arms and 
in ground wire peaks shall be 6 mm. Gusset plates shall not be less than 6 mm thick.  

Stub angles shall be at least 2 mm thicker than the attached steel leg angle and shall be fitted with 
cleats. The stub angle shall be galvanized also below the top of the foundation concrete.  

The maximum width of the steel leg angle shall not exceed 16 times the thickness. Cold formed 
steel angles, flat bars and rods shall not be used for tower members.  

The diameter of bolt holes for all types of towers shall not be more than 1.5 mm larger than the 
nominal diameter up to 16 mm diameter bolts. For bolts above 16 mm, the bolt hole shall be 2.00 
mm larger than the nominal diameter. All members of the towers shall be connected by bolts. 
Connections of members shall be designed to avoid eccentricity as much as possible.  

2.6.4.3 Nuts and Bolts 

Bolts shall have hexagonal heads and nuts, with metric thread (coarse) and shall conform to DIN 
267 and DIN 555. In general, bolts for the connection of tower members shall not be less than 16 
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mm in diameter. The minimum grade for bolts shall be 5.6 according to DIN 267.All nuts shall be 
secured by use of helical spring lock washers conforming to DIN 127 in connection with flat 
washers conforming to DIN 126.  

All nuts and bolts shall be hot dip galvanized. Threads before galvanizing shall be a coarse thread. 
There shall be no excess of galvanizing at the root of the thread and nuts shall turn easily on the 
completed bolts without excessive looseness. Nut threads shall be tapped after galvanizing to 
produce a finger free fit on the galvanizing. Bolts will be rejected if they are considered by the 
Engineer to have an excessively loose or tight fit.  

The length of bolts and the length of thread shall be such that bearing is upon the shank and not 
upon the threads. After tightening, the bolts shall project out of the nut a minimum of three threads.  

2.6.4.4 Anti-climbing Devices, Step Bolts and Bird Guards 

Each tower shall be fitted with an anti-climbing device to prevent unauthorized persons from 
climbing the tower. The anti-climbing device shall be fixed at a height of approximately 3 meters 
above the foundation. It shall provide suitable lockable gates adjacent to the step bolt legs.  

The step bolts shall be provided on one tower leg only. They shall begin directly above the anti-
climbing device and continue to the tower top. They shall be spaced at a distance of 300 mm from 
center to center, distributed strictly alternating on the outer sides of the leg angle. The spacing 
distance of all step bolts shall be equal on the entire tower. Spacing tolerances according to VDE 
0210/12.85 shall be accepted.   

All step bolts shall be at least 24 mm in diameter, with a free tread width of 200 mm. For protection 
against slipping, a lateral limit of minimum 20 mm above top of step shall be provided. The tread 
side of the step bolts shall be uniform for all towers. The fastening side may accommodate different 
sizes, to take advantage of holes provided for structural bolts. Step bolts shall be rated at least for a 
concentrated load of 1,500 N, acting vertically at the most unfavorable position. If applied in place 
of a structural bolt, its loading shall be considered in addition to the step loading.  

Tower members positioned above insulator strings shall be fitted with stainless steel needle strips, 
effectively preventing birds from sitting in these locations. The strips shall extend sufficiently, 
horizontally beyond the protected location and be applied to all surfaces a bird can sit on. Where 
needles are projecting from the cross-arm contours towards live parts, the tower clearance diagram 
shall consider the height of the needles.  

2.6.4.5 Conductor and Ground Wire Attachments 

Conductor and ground wire attachments shall be considered as part of the respective basic structures 
and shall be supplied as integral parts of them.  

All conductor suspension points shall provide brackets for installation of suspension hinges suitable 
for the attachment of double and single insulator strings associated with suspension conductor 
support assemblies. Both, individual hinges and suspension point assemblies shall be orientated in 
line direction, allowing the insulator strings to swing in cross-arm direction.  

Tension structures shall have brackets suitable for the attachment of tension hinges for double 
insulator strings associated with dead-end conductor assemblies.  

The spacing of all double strings shall satisfy the requirements as specified under this Article below. 
Insulators of double strings shall be kept parallel at all line angles.  
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The ground wire shall be connected to the suspension structure peak by one hinge orientated in line 
direction, allowing the suspension assembly to swing in cross-arm direction. Connection to tension 
towers shall be provided by tension assemblies, to be fixed to the tower peak.  

For direct connection of overhead ground wire shunts to the structures, 2 sets of two holes each, 
shall be provided on every ground wire peak.  

2.6.4.6 Structure Grounding and Earth-Clamping Bolts 

Each structure shall be provided with basic grounding and with additional grounding at tower 
locations with high soil resistivity. The ground electrodes may be either rods or pipes. Sections of 
the line may be placed in corrosive soil and the Contractor shall propose measures to protect the 
tower grounding from corrosion, subject to the approval of the Employer.  

Types of ground electrodes and ground connections which can be used are indicated in tender 
drawings. For the connection of the copper conductor with the copper weld rod, the cad weld 
process shall be used.  

For connecting additional grounding devices, sets of two holes each, are to be provided in all four 
stub angles to take two 16 mm bolts.  

As a service earthing point, one earthing bolt M 16, DIN 48088 part 2, to be delivered with spring 
washer, flat washer and nut shall be installed on the cross-arm steelworks, near to the base side of 
every insulator string in an easily accessible location, subject to the Employer’s approval. This 
earthing point will be required for system earthing during line repair and maintenance work. The 
earth clamping bolt shall be designed to withstand the specified short circuit current for a period of 
1 second.   

2.6.4.7 Workmanship 

All work shall be equal to the best modern practice in the manufacture and fabrication of materials 
covered by this Specification.  

The Contractor shall be responsible for the correct fitting of all parts. The Contractor shall replace, 
free of cost, any defective material discovered during erection, and pay all costs of field corrections 
for such replacement.  

All parts of the structure shall be neatly finished and free from kinks, twists or bends. The 
fabrication shall be in strict accordance with the shop drawings prepared by the Contractor and 
approved by the Employer.  

Structural material shall be straight and cleaned of all rust and dirt before being laid out or worked 
in any manner. Shearing and cutting shall be performed carefully. Manually guided cutting torches 
shall not be used.  

All bolt holes in steel members shall be punched, sub-punched, reamed or drilled before 
galvanizing. Holes shall be drilled, not punched, if the thickness of the metal exceeds the diameter 
of the hole, and in all crossarm members exposed to permanent tension.  

All holes shall be cylindrical and perpendicular to the member, clean cut with sharp tools and 
without torn or ragged edges.  

Plugging, welding, or slotting of miss-punched, miss-reamed or miss-drilled holes will not be 
permitted. The holes shall be located accurately so that when the members are in position the holes 
will be lined up before being bolted.  
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2.6.4.8 Identification Plates 

Table 2.17 Required Plates for Each Tower 

Plate Type Quantity / Tower 
Danger signs 2 

Tower number plate 1 

Circuit number plates 1 Plate / Circuit 

Phase plates 1 Set of 3 Plates / Circuit 

Airborne observation number plate Each Tension and every tenth Suspension Tower or as approved by 
Employer/Engineer 

 

Danger plates shall feature red symbols on a white background. They shall comprise a skull with 
crossed bones, as well as lightning arrows conforming to DIN 40006. The text "DANGER" and line 
voltage shall be boldly written in both Dari and English languages.   

Tower number plates shall show the tower number in black letters, on a white background. The 
height of the letters shall not be less than 150 mm.  

Circuit number plates shall show the circuit abbreviation and number in black letters, on a white 
background. Termination gantries shall be equipped with circuit plates showing the circuit names in 
full length.  

Phase plates shall show the English letters "R", "Y", and "B", in black color, on red, yellow and 
blue background respectively.  

The danger signs and the tower number plate shall be installed on the tower base at approximately 
1.5 m height. The number plate shall face the normal tower access. Fitting positions for all towers 
shall be submitted for Employer’s approval.  

The circuit designation, as well as the phase identification plates shall be installed under each circuit 
and shall be placed on the step bolt legs, directly above the anti climbing device. They shall be 
positioned to reflect the phase allocation on the tower and to be easily identifiable from ground 
level.  

Furthermore, on each tension and every tenth suspension tower an airborne observation number 
plate shall be provided. The tower number shall be cut from sheet metal, with a minimum letter 
height of 700 mm. The plate background shall be black. The plates shall be installed, either on the 
top cross-arm or on the ground wire peak, in a position that is easily recognizable from the air. It 
shall be ensured that legibility of the cut-out number is not impaired by tower steelwork, placed 
behind the plate. Orientation of all plates on the line shall be uniform.  

All plates shall be of corrosion resistant aluminum with embossed letters and painted, or of 
enameled steel. If enameled steel is used, great care has to be taken to ensure that the surface is 
completely enameled (including edges) and not damaged during transport and installation. In this 
case, special washers of an approved material have to be provided for securing bolts and nuts 
without damaging the enamel.  

On all plates, the colors shall be free from fading. Lettering and size of the plates shall be to the 
Employer’s approval.  
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2.6.4.9 Marking, Packing and Handling 

Each separate member of the tower shall be marked indicating tower type and number and the piece 
corresponding to the shop drawings. The marking for members that are used for more than one type 
of tower shall have all tower type designations.  

These marks shall be embossed into the steel before galvanizing in such manner as to be plainly 
visible after galvanizing.  

The marking shall be in the same relative location on all members, using different marks for 
different members, and the same marks for identical parts. Where high strength steel is used for any 
tower member, all of these members shall have distinguishing marks stamped on them adjacent to 
the identification number before galvanizing.  

Tower members shall be assembled for shipment in bundles of the same size and weight containing 
pieces of the same or similar identifications mark and length. All bolts, nuts, washers, step bolts and 
minor fittings shall be shipped in wooden cases of suitable size and weight, with pieces properly 
separated according to size and type.   

To ensure uninterrupted erection, the Contractor shall supply a five (5) percent excess of bolts, nuts, 
washers, step bolts and minor fittings.  

It is the Contractor's responsibility to ensure that the packing and handling is made in such a way 
that neither the steel nor the galvanizing shall be damaged in transit. Transport vehicles shall be 
clean and free from foreign material that in any way could injure the steel or zinc coatings.  

2.6.4.10 Content of Drawings 

Five (5) sets of hard copy and two sets of soft copy drawings shall be submitted for the Employer's 
review. These drawings shall show the following data and information for towers listed above and 
as shown on the conceptual design drawing:  

• An outline drawing of the tower showing all basic design dimensions  
• Electrical clearances in different angles  
• Specified loading conditions  
• Wind loads on the tower at each point of application  

 
Stress diagrams or computer data so that the client can readily check the strength of the tower from 
the loading conditions specified  

A detail of the conductor, overhead ground wire and foundation attachments where not specified by 
the Engineer, including design calculations  

All shop drawings of towers and tower members and legs shall show the item assembled in place, 
clearly indicating all dimensions, the size, number and lengths of bolts required in each connection.  

A bill of materials shall be prepared in tabulation form, listing all materials required for fabrication 
and assembly of the tower. The list shall show the number of items required and the total weight of 
each part.   
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2.6.5 Tower Foundations and Civil Works  

2.6.5.1 General  

The Contractor shall supply all materials, plant and labor and perform all operations required for the 
design and construction of all concrete foundation as shown on the drawings and other relevant civil 
works, as specified herein and as evidently necessary to complete the work.  

Foundations shall be designed for all the specified tower types to produce an economical design. 
The designs, drawings and calculations shall be submitted by the Contractor for the review and 
approval of the Employer before commencement of the works.   

The responsibility for proving the adequacy of the foundation type at each tower site shall rest with 
the Contractor. The necessary soil investigations including field or laboratory tests shall therefore be 
undertaken by the Contractor according to these specifications.  

Parallel to these soil investigations, the Contractor shall also take water tests (analysis) in 
waterlogged locations to ensure the application of the correct cement type. The results of these tests 
shall be documented by the Contractor and submitted to the Employer.  

Pile foundations or special foundation designs may be required in difficult locations or in 
exceptionally poor soil. The Contractor is required to design for each type of tower, suitable 
foundations, including pile foundations, if required, for each kind of soil encountered. Tower 
foundation designs for each tower type shall indicate geometry and volume of excavation and 
concrete and shall be submitted with the bid.  

The Contractor shall be free to propose alternative types of foundations to those specified in the 
technical specifications, provided that these comply with all requirements specified. However, only 
the types specified shall be included in the main bid.  

2.6.5.2 Design Data 

The foundations shall be designed to resist uplift, overturning and vertical and horizontal pressure. 
Foundations shall also be able to withstand the stresses which may be imposed upon them under 
erection and stringing operations.  

Ultimate loads derived from the structure design calculations shall be increased by 10% for 
application in the foundation design. Where unstable soil conditions exist, as well as lack of 
sufficient soil data, an increased load factor may cover uncertainties in the design.  

Unless specified otherwise, design and details shall comply with the latest edition of BS or 
equivalent International Standard where such standards exist, with accepted national and 
international good practice.  

In all locations, all steel work, whether part of the tower or part of the stub angle foundations shall 
be completely encased in concrete to ensure a cover of 100 mm from any part of the stub leg or 
tower from a point 300 mm above ground down to the base of the main foundation block. All stubs 
shall have cleats designed to carry the entire stub load.  

Stub angle shall have galvanized steel and cross-sectional area of not less than the structure leg 
member to which it will be attached. The stub angle shall not be included in the calculation of the 
steel reinforcement requirements against bending and tension forces in concrete foundation design.    

Stub setting templates, to the approval of Employer or Engineer, shall be provided by the 
Contractor. They shall be such design and construction as to resist distortion and damage and 



6-149 

 

withstand repetitive use. They shall be manufactured from mild steel angle or channel or a 
combination of both, of approved and adequate cross-section and shall be equipped with central 
alignment notches or holes, corner braces, riser braces, and stub angles in respect of the following 
requirements:  

• Route longitudinal center line  
• Structure lateral center line  
• Stub elevation (with reference to datum)  
• Stub leveling  
• Stub rake  
• Stub hip bevels  
• Stub angle spacing  

 
No concrete installation shall be commenced before the stub setting is approved by the Employer or 
Employer’s representative. After the completion of works all the templates sets shall be handed over 
to Employer. No extra payment for the design, manufacture and delivery for the templates shall be 
claimed by the Contractor.  

The following unit weights shall be used in the foundation design for compression load and uplift 
and lateral loads:  

Compression Load 
Soil :    1600 kg/m3  
Concrete (PCC) :  2400 kg/m3  

Uplift and Lateral Loads  
Soil :    1200 kg/m3  
Concrete :   1600 kg/m3  

 
However, soil properties shall be determined finally from on-site soil investigations.  

2.6.5.3 Calculations 

The Contractor shall submit for all types of foundations detailed calculations showing that the 
ultimate earth bearing capacity is not exceeded by the maximum pressure due to loads, acting on the 
tower, multiplied with the corresponding load factor, and due to the dead weight of the tower and 
foundation.  

The design shall further prove that the uplift forces on the foundation do not exceed the weight of 
the fictive anchor body in the soil, assumed to be in the shape of an inverted pyramid starting 25 cm 
above the toe of the pile.  

The Contractor shall also submit the Employer calculations and drawings showing the bearing 
capacity and stresses at each critical section of the concrete and the steel reinforcement.  

The weight of non-reinforced concrete shall be assumed to be a minimum of 24 kN/m3 and that of 
reinforced concrete to be a minimum of 25 kN/m3. 

Contractor shall nominate soil deflection limit design criteria.  

2.6.5.4 Protection of Structure Foundations 

At locations where earth movement (e.g., landslides, erosion, etc.) is likely to occur, the tower 
foundation and leg structures shall be protected against this effect by means of backfilling 
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incorporating layers of stabilizing material/soil to prevent erosion, including the installation of 
surface water diversion channels around the tower bases.  

Any approved stabilizing layer has to be well compacted and should have a thickness of not less 
than 500 mm. The protected area must extend at least 5 m beyond the edge of the foundations.  

The Contractor shall suggest solutions for the foundation protection works where needed. The 
Employer will evaluate and give instructions for protection design. The Contractor shall design the 
protection work and submit his proposal for review and approval. The structure locations where 
such protection and type of protection are needed shall be finally decided by the Employer at site.  

During site excavation works, where excavations (holes) are unattended by staff, the excavations 
shall be made safe, to protect people and animals, by placing covers over and/or temporary fences 
around the excavations. 

The protection of tower foundations shall be as follows:  

RANDOM RUBBLE STONE MASONRY WORKS:  

The stone shall be hand placed with un-coursed close joints to the lines and grades as designed. The 
rubble stone shall be placed with 1:4 cement mortar after having joints thoroughly moistened. The 
surface joints shall be finished with 1:3 cement mortar. After completion of the masonry wall, it 
shall be cured with water.  

Weep holes with perforated poly vinyl chloride (PVC) pipe of 100 mm diameter shall be made in 
each 2 m2 of slope surface of a masonry wall or as required by site conditions. The perforated pipe 
shall be extended at least 300 mm both ends from the stone masonry wall and in the backfilling, the 
perforated pipe shall be covered with gravel at least 300 mm around the pipe.  

The unit price shall include supply of materials, construction, tools and plant, transport and 
placement of material to complete an effective installation, to the satisfaction of the Engineer.  

STONE IN GALVANIZED WIRE NETTING INCLUDING EXCAVATION AND 
BACKFILLING (GABIONS)  

The standard gabion shall be a flexible hot dip galvanized gabion of type and size specified below, 
made of wire mesh of type and size and selvedge as specified in the following:  

The mesh shall be hexagonal woven mesh with the joints formed by twisting each pair of wires 
through three and half turns.  

The size of mesh shall conform to the standard specification issued by the factory and shall not be 
greater than 1/3 of smallest stone filled in the gabion.  

All wire used in fabrication of the gabions and in the wiring operations during construction shall be 
mild steel wire; i.e., wire having average tensile strength of 44 kg/mm2.  

The diameter of the wire used in the fabrication of netting shall be minimum 3 mm and selvedge 
wire shall be minimum 3.9 mm depending on the design requirement.  

The standard gabion shall have following dimensions:  

• Length: 2 meter  
• Width: 1 meter  
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• Height: 1 meter  
 

The unit price shall include supply of material, construction, tools and plant, transport and 
placement of material, to complete an effective installation, to the satisfaction of the Engineer.  

PLAIN CEMENT CONCRETE (PCC)  

The PCC shall be a concrete grade of M15 to cover the tops of the masonry and gabions. The 
minimum thickness shall be 100 mm or as directed by the Engineer. The unit price shall include 
supply of material, construction, tools and plant, transport and placement of material, to complete an 
effective installation, to the satisfaction of the Engineer.  

REINFORCED CEMENT CONCRETE (RCC)   

The RCC shall be a concrete grade of M20 for any foundation protection requirements. The unit 
price shall include supply of material (cement, reinforcement, sand, and aggregates), construction, 
tools and plant, transporting and placement of material, to complete an effective installation, to the 
satisfaction of the Engineer.    

EXCAVATION WORKS  

The excavation works cover the cutting of slopes, revetment works, and foundation structures for 
RCC and where sufficient ground clearances are not available. The price shall include proper 
disbursement of excavated soil. Payment shall be made per actual cut volume and the unit price 
shall include all labor, plant, material.  

2.6.6 Grounding/Earthing 

2.6.6.1 General  

Every structure shall be permanently and effectively grounded to achieve a low footing resistance as 
per the drawings.  

At structure sites in urban areas frequented by people, an additional protective earthing, i.e., 
measures for grading and controlling the ground step-potential during earth faults shall be carried 
out.  

All cattle guards and buildings with metal sides or roofs, and other objects as decided by the 
Employer, which lie under or within falling the distance of the line, shall be earthed at two points in 
an approved manner. Details of the proposed method shall be included in the bid.  

The Contractor shall carry out approved soil resistivity tests at each structure location to determine 
the number of rods or conductors required. The adopted method, drawings and test results of the soil 
resistivity shall be documented by the Contractor and submitted to the Employer/Engineer for 
review and approval.  

2.6.6.2 Structure Footing Resistance 

The footing resistance of any structure shall be less than 10 ohms.  However, for the first 4 towers 
on either side of any substations, the maximum footing resistance shall be 5 ohms.  

Individual structure earthing shall be made with earthing rods or when this is not possible, with 
radiating earth conductor (counterpoises).  
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2.6.6.3 Earthing Rods 

Earthing rods shall be solid, copper-clad steel rods with a minimum diameter of 16 mm with 
provision for coupling together with a suitable clamp for connection of the ground wire. The copper 
coating shall have a minimum thickness of 0.3 mm.  

2.6.6.4 Radiating Earth Conductors 

Conductors for connecting structures to earthing, for radiating earth grid and for continuous 
counterpoise shall be copper-clad steel, according to ASTM B 228. Wires of the chosen conductor 
shall be at least 16 mm.  

The Contractor shall choose an appropriate conductor as above according to footing resistance and 
short circuit current.  

2.6.6.5 Connections 

The ground wire shall be directly connected to the tower with bolted connectors of an approved 
material suitable for use with the ground wire such that galvanic action, i.e., chemical reaction 
between copper and galvanized steel, is minimized.  

Connections to the substations earthing grid shall be made by compressed clamps or bolted 
connectors of approved design.  

2.6.7 Construction Specifications 

2.6.7.1 Line Route Survey 

GENERAL INFORMATION  

The transmission line route is located as indicated on route maps included in this specification. 
These maps are indicative only, for bid purposes. The Contractor is responsible for selection of best 
route considering construction, maintenance and cost aspects. The Contractor has to obtain final 
approval from Employer on the selected route before starting detail survey. The Contractor is 
responsible for final alignment, detailed survey, check survey, tower spotting, cross-section survey 
(side slopes) and leg extensions.  

Before the Contractor commences work on any property, the Contractor shall obtain from the 
Employer a "Wayleave Schedule" which gives details of any special requirements of tenants or 
owners of the property concerned. The Contractor shall also be responsible for giving the occupiers 
of the land adequate notice of the commencement of the work, and shall inform the Employer at the 
earliest of any objections or hindrances encountered.  

DE-MINING AND REMOVAL OF UNEXPLODED ORDINANCE (UXOS)  

Mine clearance of the line corridor and access tracks shall be carried out by professional staff. The 
Contractor will be fully responsible for mine-related risks. A provisional sum for de-mining action 
shall be incorporated in the price schedule as an optional priced bid item.   

De-mining and removal of UXOs shall be carried out by approved subcontractors employed by the 
main Contractor, specialized in such works and accredited by UNMACA (United Nations Mine 
Action Center for Afghanistan).  

The Contractor shall assume total and complete responsibility for the scheduling of personnel and 
plant into areas required to be de-mined. All areas required for traffic diversions or bypasses shall 
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be specifically established and de-mined. The Contractor shall, as his first priority, assign a senior 
member of his organization to meet and coordinate with UNMACA on all requirements for the 
removal of land mines and unexploded ordnance. UNMACA will act as quality assurance agent.  

The Contractor shall separately submit a program for de-mining works, and this shall be 
incorporated in the overall program of works. No personnel or plant shall be permitted in any area 
until the area has been certified to be free from mines and UXOs.  

LAND ACQUISITION AND RESETTLEMENT PLAN (LARP):  

The Contractor shall be fully responsible to select the transmission line route considering the 
environmental and socio-economic aspects. As far as possible, the transmission line route is to be 
selected in Government land, uncultivated land, non-habitation areas, and away from urban areas in 
liaison with local Authorities, the Employer, landholders and other interested parties. The 
environmental and resettlement aspect will be the responsibility of the Employer, however the 
Contractor shall work closely with the Employer to provide and collect necessary information/data 
as required.   

The Contractor shall avoid or minimize damage to crops and detrimental environmental impacts 
during the construction work. Any damage is the responsibility of the Contractor, in regard to 
rectification work and compensation payments.  Such costs are deemed included in the Contract 
Price.   

Following are minimum requirements to support the Land Acquisition and Resettlement Plan 
(LARP):  

• Transmission Line route to be selected in an effective and professional way, so that issues 
of LARP may be avoided or minimized. If required as a solution, an alternative route 
diversion may be surveyed.  

• Minimization of damages to crops, cutting trees etc.  
• Minimize effects of heavy plant during the construction to avoid impacts on houses and 

infrastructure.  
• Consultation to be conducted with local government authorities and local affected people 

before any works to be commenced.  
• Access roads for construction purposes to be made as early stage, to minimize 

environmental impact.  
• Before any works to be performed, consider and minimize effects on environment, social 

impact and people.    
 

CLEARING OF THE LINE ROUTE  

The Contractor shall perform clearing of the line route. The clearing will consist of the removal and 
disposal of trees and other vegetation, houses and huts, barns, cattle-sheds, etc., within a total width 
of 35 m; i.e., 17.5 m on each side of the center of the transmission line. All tall trees, which after 
falling may be within 20 m of the transmission line center, shall be removed even if outside the 35 
m cleared right-of-way. All trees which would cause flashover from a conductor if deflected up to 
75° from the vertical shall be removed. In determining the flashover clearance and in estimation the 
mean height of trees, due allowance shall be made for seasonal growth.  

No clearing of the line route shall take place until compensation and other entitlements have been 
made to the affected persons.  
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2.6.7.2 Route Survey 

LINE PROFILE SURVEY  

The topographical line survey shall be carried out along the approved line route.  

The theodolites used and measuring techniques applied shall be state of the art, employing digital 
recording techniques, to the Employer’s satisfaction. The survey shall be carried out to a minimum 
accuracy of 1 in 2,000 for distance.  

The Contractor shall prepare longitudinal profile drawings of the transmission line, in scales of:  

• Horizontal Axis  1: 2,000 
• Vertical Axis  1: 200 

 
The profile drawing shall contain the longitudinal ground profile along the line centerline, plus side 
profiles right and left under the outermost conductors, shown as different dotted lines on the plans. 
They shall display the bottom conductor catenary, at 75°C, together with the ground or special 
clearance curves, as well as the minimum temperature catenary. Tower numbers, tower types, 
weight spans, wind spans, equivalent spans, section lengths, continuous chainage, elevations, level 
differences, UTM (Universal Transverse Mercator) coordinates, shall be shown.  

Along the footer of the profile drawing, a strip plan of the line route, extending 35 m beyond either 
side of the centerline, shall be shown. The strip plan shall detail all relevant information regarding 
obstructions, services, vegetation, trees, terrain type, land use, land ownership boundaries, together 
with the names of the land owners. The names of the Employer’s and local representatives who 
participated in the survey shall be detailed on the strip plan. Horizontal and vertical coordinates of 
all features affecting the line construction shall be indicated on the profile plan. Crossings of 
existing overhead lines shall be documented with measured elevations and locations of their top and 
bottom conductors, at centerline and side profile limits, together with the air temperature at the time 
of measurement. All crossings shall be covered by individual clearance calculations, to be shown on 
the profile plan. Tower center coordinates and all elevations shall be reduced to UTM (Universal 
Transverse Mercator) datum, and indicated on the profile plans.  

The Contractor shall locate and indicate benchmarks and reference points already existing in the 
project area. The Employer will assist the Contractor in providing information about locations of the 
reference points. Where these do not exist, the Contractor shall provide such reference points in 
consultation with the Municipalities.  

The line route shall be marked in the field by timber survey pegs of 800 mm length, with a cross 
section of minimum 50 x 50 mm to be driven flush into the ground. The accurate centerline shall be 
shown on the pegs by a single nail, to be driven into the peg top. Terminal and angle pegs shall be 
secured by a concrete foundation, to the Employer’s approval. Straight line concrete pegs shall be 
driven along the line centerline, at a minimum of 4 per km, and to either side of every line crossing. 
After approval of the tower locations on the profile plans, tower center pegs shall be driven at site. 
After final approval of tower locations, which will be given by the Employer after detailed site 
inspection, insurance pegs shall be driven, approximately 30 m to either side of each tower center 
peg, in line direction. Different kinds of pegs shall be distinguishable by a paint color marking 
system, to be submitted for the Employer’s approval.  

All pegs or other marks shall be preserved until their removal is authorized by the Employer.  
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For the purpose of profile/tower-location inspection by the Employer, all terminals, angle, and other 
relevant line points shall be marked by red flags with a minimum size of 1.5 x 1.5 m, to be mounted 
on minimum 5 m high poles.  

The Contractor shall minimize the number of tower locations between line angle points, without 
exceeding the tower/conductor design limits. The tower distribution shall be performed by means of 
a recognized computerized optimization program, to Employer's approval and will be independently 
checked by the Engineer.  

To facilitate approval of profile plans, the Contractor shall provide the Employer with two complete 
sets of transparent sag templates in Perspex or similar material, 4 to 5 mm thick, based on the range 
of equivalent spans required, staggered at 50 m, and for the conductor types and scales to be used. 
The templates shall be cut precisely along the conductor catenary in still air, at maximum 
temperature (hot curve at 75°C). The sag curve in still air, at minimum temperature (cold curve at -
5°C), the span grid, the ground clearance line, and all relevant details such as design loading 
conditions, particulars of conductors, equivalent span applicable, scales, etc. shall be engraved on 
the templates.   

CROSS-SECTION SURVEY FOR TOWER LOCATIONS  

After approval of profile plans with tower distribution, the Contractor shall prepare diagonal cross-
sections of all tower locations, to determine leg extensions/reductions, foundation 
platform/protection requirements, and foundation setting levels. It shall be ensured that the 
foundation concrete caps will have a minimum height of 0.75 m above final ground level.   

Angle and terminal towers shall be placed within survey accuracy limits (see above). Straight line 
towers shall be located and centered within 100 mm of the center line transversely, and within a 
0.5% deviation of their back span length longitudinally, relative to their specified position on the 
profile plan.  

Relocation of a tower exceeding the longitudinal deviation limit will be allowed only if approved by 
the Employer and for purposes of improving soil conditions for foundation work or for avoiding 
houses. Such relocation shall in any case not exceed more than 10m in either direction and will be 
allowed, provided ground clearance is not impaired and specific loading of the particular tower is 
not exceeded.  

Towers in tangent positions shall be oriented with the transverse faces at right angles to the 
transmission line center line, and towers in angle positions shall be oriented with the transverse face 
at right angles to the bisector of the deviation angle. Towers with asymmetrical cross-arms shall be 
offset from the theoretical centerline, to equalize the distance between conductors on each side of 
the tower from the theoretical centerline.  

RIGHT-OF-WAY AND CLEARANCE  

The Employer is responsible to obtain the Right-of-Way (RoW) along the transmission line 
corridor, but the Contractor shall be responsible for surveying, marking and clearing the Right-of-
Way (RoW). The Employer is responsible for any cost related to the obtaining of RoW.  

 The Contractor shall make the necessary arrangements with property owners so as to permit cutting 
or trimming of trees located both inside and outside the right-of-way, where such cutting or 
trimming is unavoidable. The Employer may extend assistance to the extent possible.  

In addition, where trees outside the cleared area have such a height that they could fall within 2 
meters of the conductors, they shall be cut or trimmed to such a height to avoid such a possibility.  
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Any cost arising from any removal of vegetation will not be remunerated separately, it is deemed to 
be included in the Contract Price.  

ACCESS  

The Contractor shall provide and maintain all access to the transmission line route and the tower 
locations, as required for his construction work (Survey, Foundation, Erection, Stringing etc.). If the 
access is not available on planned location and interrupted due to the unseen reason, Contractor has 
to shift (mobilize/demobilize) his team where the access is available.  

The Contractor will not be reimbursed for waiting time, mobilization and demobilization caused by 
delay in right of way and access.  

The Contractor shall reinstate all access to the transmission line route, after construction, to normal 
condition. All surveys, drawings and scope of work for access provisions intended by the Contractor 
shall be submitted, prior to construction, for the Employer's approval.  

Any cost arising from access shall be made to the Contractor on account of obtaining Right of Way, 
access, maintaining or repairing these access roads up to Taking-Over. The same applies to slight 
changes on the line routings such as may be required in shifting the transmission line route due to 
the requirements of local Authorities and the Employer. 

2.6.7.3 Soil Investigations 

SCOPE 

The scope of work covers all the work required for geotechnical investigations and preparation of a 
detailed report. The work shall include mobilization of necessary plant, providing necessary 
engineering supervisors and technical personnel, skilled and unskilled labor and others as required, 
to carry out field investigations and tests, laboratory tests and analysis and interpretation of data and 
results, preparation of a detailed soil report including recommendations and providing technical 
services as when called for by the Employer. The investigation method shall be as described herein 
or any other methods approved by Employer giving the same information as needed to ensure that 
soil parameters are sufficient for reliable foundation design. The location for geo-technical 
investigations shall be approved by the Employer. The Contractor shall submit the method 
statement for soil investigation field work and laboratory testing methods.  

CODES AND STANDARDS  

All work shall be carried out strictly in accordance with the Technical Specifications unless 
otherwise approved by the Employer in writing. Where not specified, the latest edition of one or 
more of the following codes of practice or any other applicable code shall be followed.  

Table 2.18 Soil Investigation - Applicable Codes and Standards 

 
BS 1377   Methods of Test for Soils for Civil Engineering Purposes 

BS 1924   Methods of Test for Stabilized Soils 

BS 5930   Code of Practice for Site Investigations 

BS 6031   Code of Practice for Earthworks 

BS 2004   Code of Price for Foundations 
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Codes equivalent to these in American/DIN Standards may also be used.  

CALIBRATION OF PLANT  

The Contractor shall ensure that all the plant/instruments are properly calibrated and approved 
laboratory test certificates shall be submitted to the Employer. If the Employer desires to witness 
such tests, the Contractor shall arrange for the same at his own cost.  

SOIL INVESTIGATION WORK  

It is essential that personnel on this work of geotechnical investigation and laboratory testing should 
have the appropriate experience. The entire investigations shall be supervised by a suitably qualified 
and experienced engineer or engineering geologist. All the specified locations for boreholes and 
field tests shall be set out at site by the Contractor. The Contractor shall perform the minimum 
following activities during the field investigation work:  

METHOD OF BORING AND SAMPLING  

In soil strata, boring may be carried out by auger or percussion tools or by methods approved by the 
Employer or Engineer. The diameter of the boreholes unless stated otherwise shall be such as to 
permit collection of undisturbed samples of 90mm diameter.  Where necessary, boreholes shall be 
cased and whenever a borehole is cased, the bottom of the casing shall always be maintained within 
150mm of the bottom of the borehole. The casing shall never be in advance of the bottom of 
borehole during undisturbed sampling or standard penetration tests. All the boreholes shall be sunk 
to a depth of 6m in field.  

The general sequence of sampling adopted shall be such as to obtain alternatively undisturbed 
samples at every 1.5 m intervals and at every significant change of stratum. Likewise disturbed 
samples, as obtained in the standard split spoon shall be collected by conducting the standard 
penetration test at every 3 m interval and a significant change of soil stratum.  

Standard penetration tests shall be carried out at 1 m intervals and at every noticeable change of soil 
formation and as per the BS or ANSI Standard. The test shall be done 6 m to 20 m depth.  The test 
shall be stopped when the total blow count including seating drive reaches 120 and the 
corresponding penetration shall be noted.  

The Contractor shall take about one liter water sample from the bore hole and store in an air tight 
bottle. Water samples shall be tested as soon as possible after collection.  

The Contractor shall assign a reference number with appropriate labeling to each soil and water 
sample taken from the bore hole as per order of depth and samples shall be transported safely as 
soon as possible.  

The specific observations to be made during boring are the sequence and thickness of different 
strata, ground water table, loss or make of drilling fluid, presence of lime, mica etc. and completion 
of field logs.  

LABORATORY TESTS  

Laboratory tests shall be performed by qualified and experience personnel. The testing laboratory 
shall be approved before commencement of the testing works by the Engineer.  

The test report recommendations shall include but not be limited to the following:  
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• A brief geological description including faults, folds, etc. on the basis of published 
literature  

• Seismic history including a brief description of previous earthquakes, giving time, period, 
magnitude, ground acceleration, epicenter, damage done  

• Recommended type of foundation and safe/allowable bearing capacities  
• Possibility and extent of scour in river beds  
• Recommendation of class of concrete to be used for foundation and vis-a-vis deleterious 

effect of ground water/soil chemicals concrete steel  
• Recommendation of type of cement to use  
• Earth pressure coefficient that may be adopted  
• Any other relevant information and data  
• Technical services as and when requested by the Employer.  

 
All costs related to the soil investigations will be paid at the unit price bid. Therefore in the price 
schedule, the unit price shall include full compensation for all costs incurred in furnishing all 
materials, labor, plant, technical services, testing, reporting.  

2.6.7.4 Measurement of Ground Resistance 

The Contractor is required to perform ground resistance tests at every support location. Method of 
measurement, tools and instruments shall be submitted to the Employer/Engineer for approval.  

The Contractor shall recommend the type of earth electrodes in accordance with the result of ground 
resistance data obtained. The data shall be prepared in an approved form and submitted to the 
Employer.  

2.6.7.5 Erection of Structures 

LOCATION OF STRUCTURES  

Unless otherwise specified, straight line structures (suspension) shall be installed to have the cross-
arm at right angles to the line direction, and angle structures to have the cross-arm bisecting the line 
deviation angle.  

Tolerances of centers of suspension tower location shall be as follows:  

• In span length   1- 2 m  
• In height   0.5 m  

 
Deviation from a straight line between two adjacent structures shall not be allowed.  

ERECTION WORKS  

The Contractor shall ascertain that all concrete foundations or rock anchor grouting are cured and 
that all backfill is compacted to its approved level before placing or erecting tower steel on the 
foundations. Concrete in tower foundations shall be allowed to set a minimum of 14 days before 
erection of the tower and a minimum of 28 days before conductor and ground wire installation on 
the tower.  

General  

 
The Contractor shall erect the types of towers specified at the locations indicated on the Contract 
Drawings.  
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Structures shall be assembled in accordance with the approved drawings and erected by a suitable 
method which will not overstrain structural members or their foundations, subject to Employer’s 
approval.  

Steel shall be stored on wooden supports of sufficient height to avoid any ground contact or other 
contamination. Storage conditions shall be well ventilated, preventing the formation of wet storage 
stain from accumulation of humidity and sand. It shall be clearly understood, that white rust 
formation will lead to rejection of the affected material.  

Handling And Storage  

 
All necessary measures shall be taken to prevent structural injury to members, or damage to 
galvanized coatings. Members shall not be dragged on the ground nor will the practice of throwing 
tower steel into piles on conveyances, or from conveyances onto the ground, and of skidding steel 
members over each other, be permitted. Lifting of tower steel shall not be done with steel slings, 
being in direct contact with galvanized surfaces. Instead, fabric belts, or other suitable protection 
shall be used.  

Damaged tower material shall be replaced by the Contractor at no cost to the Employer.  

Small accidental damage to galvanized surfaces may be repaired by application of approved zinc 
repair paint. Larger areas of damage to or systematic defects of the galvanizing shall be repaired by 
hot-dip galvanizing only.  

The attempt to repair shall not bind the Employer to accept the repaired part when this is re-offered 
for inspection.  

Acceptance by the Employer of any repaired galvanized steel does not absolve the Contractor from 
his responsibility of supplying galvanized steel to give satisfactory service in the prevailing 
corrosive atmosphere. The Employer reserves the right to reject any galvanized steel found rusty, 
damaged, bent or otherwise defective, before final acceptance.  

Stub angles shall be set carefully in excavations prepared for them and maintained within the 
following maximum tolerances: 

Stub Angles 

 
• Stub angles shall be located horizontally so that each is within 1/1000 of the distance, 

between the center and any stub angle.  Two stub angles of one structure shall not differ 
horizontally by more than 1/1000 of the sum of the distances identified in the tower design. 

• Difference in elevation between identical parts of any two stub angles shall not exceed 1/1000 
of the horizontal distance between stubs, allowance being made for the difference, if any, in 
leg extension lengths. 

• Face batter of the stub angles shall not differ from the design by more than 5.2 mm per meter 
of exposed stub. 

• Twist ± 1.6 mm measured from the edge of the stub angle to a line connecting the corners of 
diagonally opposed legs. 

• The actual elevation of any set of stub angles shall be within 60 mm of the specified 
elevation. 

 

During the erection, no tools shall be taken up the towers, except structure torsion wrenches and 
drift pins. Only such wrenches will be allowed, which do neither deform nor injure the galvanized 
coating of the bolts/nuts. Use of drift pins is limited to guiding the different tower members into 
position, without enlarging holes or distorting tower members.  

Erection  
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Each bolt shall be securely tightened with adequate but non-excessive torque. Proper tightness shall 
be spot checked by the Contractor, to the Employer's satisfaction, with an accurately calibrated 
torque wrench. The Contractor shall indicate the torque that shall be applied for each bolt size. All 
tower bolts shall be completely tightened, immediately after a tower is erected. After erection, 
towers shall be left in workmanlike condition, complete and safe in every respect.  

Throughout tower erection, the Contractor shall ensure that un-braced members are adequately 
supported by stays or guys or temporary struts, prior to being braced. The bracing of all four sides 
of the tower shall be completed before removal of guys or temporary struts.  

In order to prevent pilfering, all bolts and nuts below a minimum height of 3 m above the 
foundation cap shall be secured by suitable means, to be proposed by the Contractor, for Employer's 
approval.  

A reasonable amount of drifting will be allowed in assembly of towers. Any drifting used shall not 
distort the metal or enlarge the hole. Accidentally missing/mismatched holes may be drilled/reamed 
at site, only in exceptional cases, subject to the Employer's prior approval and a proper application 
of repair paint. Reaming/drilling at site, for correction of mismatched/missing holes due to 
systematic shop errors, will not be tolerated. Members so affected shall either be hot-dip re-
galvanized, after repair, or entirely replaced with correct material.  

Earth clamping bolts and tower sign plates shall be installed according to the articles above.  

Towers must be completely erected with all members in place and bolts securely tightened and 
checked for tightening torque before any stringing of conductors or ground wires may commence. 
All towers shall be inspected by the Employer accompanied by the Contractor before the stringing 
operation. Prior to the erection of towers or parts of towers, which have been completely assembled 
on the ground, the approval of the Employer is required.  

After conductors and ground wire have been installed and sagged, all towers shall stand plumb, with 
a tolerance on vertical deviation not exceeding 3 mm/m.  

2.6.7.6 Foundations 

EXCAVATION AND BACKFILLING  
Except when stated below, towers shall be placed on undisturbed soil.  
 
Excavations shall be kept dry during installation of foundations. Whenever necessary or as required 
by the Employer, the Contractor shall re-excavate loose materials which have accumulated in 
previously prepared pits.  

No additional payment will be made for blasting, sheet piling or water pumping. Excavated soil 
may be used as backfill if it is suitable for compacting. Rock and soil not suitable for compacting 
shall at the Contractor’s own cost, be removed and replaced with a suitable backfill material, to the 
satisfaction of the Employer.  

All filling material shall be free from cinders, ashes, refuse, vegetation or organic material, boulders 
and other material, which in the opinion of the Employer is unsuitable.  

Backfill shall be placed in layers of approximately 200 mm thickness until the weight of soil = 1.6 
t/m3 and certificates of works shall be prepared. Each layer shall be carefully compacted by means 
of suitable pneumatic or equivalent tampers.  
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Backfilling shall be carried out to a minimum height of 200 mm over the original ground surface to 
compensate for the future settlement of the filling.  

All backfilling of tower foundations shall be protected from being washed away by surface water in 
an approved manner. At all tower positions, the surface of the ground shall be sloping from the 
tower foundations to provide drainage as required. No additional payment will be made for such 
work.  

At certain places, additional protection against erosion may be required such as installation of rip 
rap or ditches. Any such work, when decided in agreement with and authorized by the Employer 
will be paid for based on prices in the schedule of rates and prices in the contract.  

TYPE AND SIZE OF FOUNDATIONS  
The Contractor shall be responsible, at his own cost for ascertaining that the foundations to be 
employed are suitable for the sub-soils encountered at each tower site. For this purpose and at his 
own cost the Contractor will be responsible for classifying the sub-soils at each tower site at an 
early stage of the Contract. The type and number of soil tests to be carried out in order to determine 
soil conditions, reports and materials shall be to the approval of the Employer.  
 
The soil tests shall be carried out at tower sites located near streams and rivers or places where it is 
not likely that rock will be found. Towers near exposed rock shall normally not be tested.   

The Contractor shall be responsible for any subsidence or failure due, in the opinion of the 
Employer, to insufficient care having been taken in his examination of ground conditions or in 
erection of the towers.  

The results of the soil tests (reports and materials) shall be submitted to the Employer in an 
approved manner together with proposals for each tower site for use of a class of standard 
foundation as given under Specification of Foundations or the need for a special or modified 
standard foundation design. The class of foundation proposed for each tower site shall be approved 
by the Employer before commencement of foundation work.  

A record shall be kept of each tower installed including details of the strata of the ground 
throughout the depth of excavation, the presence or absence of water during construction, physical-
mechanical characteristics of soil, classification of soil as per difficulties in excavation, and liability 
to seasonal flooding, together with results of tests carried out and all other relevant information.  

HYDRO-TECHNICAL CHARACTERISTICS OF AREA  
Following survey results, the Contractor has to show on plan and profile drawings, the line route 
sections where the crossings of irrigation and collector arrays, with width and depth, disposals, 
disposal areas, bank height, wash-outs of banks, ravines.  
 
CLIMATIC CHARACTERISTICS  
General characteristic of area:  

 
• The Contractor shall show the profile of the line route, to indicate altitude marks, air 

temperature, dryness, fog, annual precipitation, ice and wind parameters.   

• Wind mode: The Contractor shall assess the flow, circulation, direction of synoptic 
process (storm “afganec”), maximum annual wind speed and design speed of wind.   

 
• Ice-slick mode: The Contractor shall study types of deposits, periods and assess the level 

of ice-slick load.   
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• Atmospheric temperature: The Contractor shall assess and submit assessments of 
temperatures. Determine the average monthly and annual temperature, experimental air 
temperature, design air temperature.  

• Precipitation mode:  The Contractor shall assess the average annual rainfall.  
 

• Snow, frost zone:  The Contractor shall assess the average number of frost days.  A frost 
zone of ground occurs when temperature is at or below 0°C.  

• Lightning:  The Contractor shall determine the average duration of lightning periods; 
lightning days/year.  

 
EARTH AND ROCK WORK GENERAL  
The Contractor is responsible for all necessary safety measures and shall be liable for any damage 
and accidents occurring while earthwork is being excavated and removed. Proper bracing, including 
any necessary re-arrangements to protect slopes or cribbing, preparation of design calculations, shall 
be deemed included in the Contract Price.  

In the event soil slides occur during earth and rockwork, all damage will be to the Contractor's cost. 
No payments will be made for the additional moving of soil resulting from such damage.  

The sites of all tower base work shall be cleared and leveled so that on completion of the work, the 
finished reinstated ground level shall normally be at least the same as prior to commencement of the 
work.  

Clearing and Grading  

 

Refilling of foundations shall be carried out only after all works within the excavations have been 
inspected and approved by the Employer. Unless otherwise directed, all filling shall be approved 
selected material, and shall be deposited and compacted in layers not exceeding 150 mm thick for 
hand compaction and 200 mm for mechanical compaction, loose depth.  

Backfilling  

 
During the placing of backfill material, the hole shall be kept free from water. All temporary 
timbering and all decomposable material shall be removed from the excavations prior to backfilling.  

The Contractor shall be responsible for making well all settlement of filling due to any cause 
whatever which may occur up to the completion of the maintenance period.  

Settlement  

 
SURPLUS MATERIAL  
All material surpluses to the requirement of fill, and all debris and rubbish shall be removed and 
deposited as directed by the Employer.  
 
ROCK ANCHORS  

All drilling operations shall be carried out by qualified personnel, using only approved methods and 
plant. Flushing with water when drilling shall be employed whenever possible.  

Drilling in Rock  

Drilling mud and lubricants on drill rods shall be used only where permitted by the Employer.  

The drilling of holes in rock for anchors, drainage and grouting may be carried out by means of 
percussion rock drilling machines. The diameter of holes for anchors shall be 1.5 to 2 times the 
diameter of the steel bar.  
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When holes are completed, they shall be temporarily plugged until they are used for their purpose.  

The drilling of drain holes in rock shall be carried out in the vicinity of holes where grouting is 
going on, and restrictions specified by the Employer in this respect shall be adhered to.  

Anchor bolts shall be used for anchoring concrete structures to rock. Strengthening of the rock may 
be effected by means of grouted-in bolts.  

Anchors  

 
Anchors in rock shall be of a quality approved by the Employer. They shall consist of deformed 
steel bars meeting the requirements of type "High Yield" according to BS 4449 or equivalent and 
shall normally have a diameter of 25 mm. The bars shall be thoroughly cleaned before they are 
placed in position.  

Anchors in rock shall be grouted-in either by the Perfo method or the SN method. The Perfo method 
involves the two halves of a perforated steel tube of the same length as the hole first to be filled with 
a stiff sand-cement mortar. The halves shall then be put together and inserted right to the bottom of 
the drill hole.  

Immediately afterward, the bar shall be driven into the tube by means of a pneumatic hammer so 
that the mortar, pressed through the perforations of the tube, completely fills the space between the 
bar and the rock.  

According to the SN method, the holes shall firstly be filled with mortar through a hose inserted to 
the bottom of the hole and successively pulled out as the mortar fills the hole. The bar is then driven 
into the hole by means of a pneumatic hammer. When specified on the drawings, the steel shall be 
of a weldable quality approved by the Employer.  

The holes shall be thoroughly cleaned with water and air immediately before they are filled with 
mortar.  

The grout may either be cement grout or sand-cement mortar. The consistency and composition 
thereof shall be approved by the Employer.  

Where shown on the drawings or as directed by the Employer, the protruding ends of the bars shall 
be bent.  

Where directed by the Employer, testing of the anchorages shall be carried out. The protruding ends 
of the bars shall then be given a sufficient length from the surface of the rock to allow the fixing of 
a hydraulic jack provided by the Contractor. The matrix of the jack shall be designed to ensure a 
satisfactory grip up to stresses of 300 N/mm2 in the bar. When the number of failures is five per 
cent or less, not more than five per cent of the total number of anchorages will be tested as 
prescribed above.  

DEWATERING  
All excavations shall be kept free of water. Surface grading in the vicinity of excavations shall be 
controlled to prevent surface water running into excavated areas. The Contractor shall remove by 
pumping or other means approved by the Employer or Engineer any water inclusive of rain water 
and subsoil water accumulated in the excavation and keep all excavation /trenches free of water 
when required for further work.  
 
Method of pumping and a method statement shall be approved by the Employer. In any case the 
pumping arrangement shall be such that no movement of soil or in-flow shall occur, due to a 
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differential head of water during pumping. Pumping arrangements shall be adequate to ensure no 
delays in construction.  

No separate payment will be made to the Contractor for dewatering of tower foundations. All costs 
related to dewatering shall be included in the unit bid price for the construction of foundation work.  

SHORING WORKS  
This covers the general requirements of timber or steel shoring for open excavation for structure 
foundations. Shoring may be required to keep the sides of the excavations vertical to ensure safety 
of staff, of adjoining structures, or to limit the slope of excavations, or due to space restrictions or 
for other reasons.  
 
The Contractor shall submit the design calculations, drawings and method statement for shoring 
works for review and approval of Employer/Engineer.  

All costs related to shoring works shall be included in the unit bid price for the construction of 
foundation work.  

2.6.7.7 Installation of Insulators, Conductors and Overhead Ground Wire (OPGW) 

INSULATORS (SYNTHETIC AND/OR DISC TYPES (WHERE APPLICABLE))  
Insulators shall be handled with the utmost care in order to avoid chipping or cracking of the discs 
or damage to the polymer housing, and bending of the pins. Insulators shall remain in their shipping 
crates until required for assembly at the cross-arm.  
Before assembly, all units shall be closely inspected. Bent pins will not be allowed. In order to 
minimize the risk of pin bending, no rope slings shall be used for lifting assembled units, but a 
suitable hook shall be applied to the insulator.  

Before installation and immediately before hanging, the insulator shall be thoroughly cleaned, and 
all cotter pins shall be checked for correct positioning and freedom from defects.  

Insulator strings may not be climbed; a ladder must be used.  

All bolts, nuts and cotter pins shall be installed to facilitate easy inspection and live line 
maintenance work.  

Prior to energizing the transmission line, the Contractor shall ascertain that the surfaces of the 
insulators are clean.  

CONDUCTOR JOINTS AND TENSION ASSEMBLIES  
Compression joints and tension clamps shall be installed according to good engineering practice. 
The Contractor shall submit a method statement for the complete installation procedure, for the 
approval of the Employer.  
 
The person appointed by the Contractor to be responsible for the installation of the joints and 
tension assemblies shall punch his identification sign on each assembly. All installations of joints 
and clamps shall be made in the presence of the Employer and shall be punched with his 
identification sign.  

Wherever possible, full use shall be made of maximum drum lengths of conductors and overhead 
ground wires in order to reduce the number of joints.  
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The number of joints and their locations in the spans shall be approved by the Employer. No joints 
shall be made in spans which cross main roads, power lines or major river crossings, or whenever 
conductor drum lengths permit, in spans immediately adjacent thereto.   

There shall not be more than one joint per conductor in any one span, and tension joints shall not be 
closer than 30 m to the center of suspension clamps and 100 m to tension clamps.  

The Contractor shall keep a record of all joints and tension clamps, indicating the location, type and 
date of each assembly.  

OVERHEAD GROUND WIRE JOINTS AND TENSION ASSEMBLIES  
Overhead ground wire joints and tension clamps shall also be made according to the requirements 
of the previous clause where applicable. The procedure to be followed shall be as recommended by 
the manufacturer, and will ensure the OPGW fibers are not damaged and provide reliable 
communications over the life of the cable.  
 
REPAIR SLEEVES  
In case of damage to the conductor aluminum strand, an approved repair sleeve shall be installed 
provided the damage consists of not more than one fourth of the strands in the center layer being 
broken, or dented deeper than one half of their diameter. When more than one fourth of the strands 
are damaged, the damaged section of the conductor shall be cut out.   
 
Conductor repair sleeves shall not be installed without written permission of the 
Employer/Engineer.  Repair sleeves shall be installed in the presence of the Employer. The 
Contractor shall keep a record of all repair sleeves indicating the locations, type and date of each 
assembly.  

STRINGING PULLEYS  
Stringing pulleys shall have adequate strength and shall be of approved design. They shall be 
equipped with ball or roller bearings. The sheave diameter measured at the bottom of the groove 
shall not be less than 20 times the outside diameter of the conductor or overhead ground wire and 
shall be fabricated from aluminum, with a neoprene rubber liner.  
 
The groove shall be wide enough for the passage of compression joints. Stringing pulleys for the 
conductors and overhead ground wires shall have the sheave grooves lined with electrically 
conductive neoprene or equivalent. Pulleys shall be inspected daily for proper operation. The use of 
defective pulleys will not be permitted.  

STRINGING  
Conductors and overhead ground wires shall be pulled out and strung by an approved tension 
stringing method. Conductors shall, as a principle, never be allowed to touch the ground.  
The Contractor shall submit in writing, for the approval of the Employer, a complete and detailed 
description of the stringing plant and the stringing and sagging procedures intended for use.  

Unless otherwise approved by the Employer, the tension stringing procedure shall be in strict 
conformity with the recommendations of the manufacturer of the stringing plant. Only specially 
trained linesmen must be employed who are well acquainted with the handling and running of the 
particular plant to be used.  

Reliable means of instantaneous two-way communication must be available between the pulling and 
the braking crews, and between these crews and any observation posts that may be placed along the 
stringing section.  
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The stringing plant shall be set up so as not to cause excessive vertical loads on the towers/cross-
arms. The distance to the nearest tower through which the cables are being strung shall be selected 
with due regard to the relative levels of the pulleys on the tower and the stringing plant, with 
reasonable allowance made for possible accidental over-tensioning of the cables. Stringing pulleys 
shall preferably be located at approximately the same levels as that which the conductors and 
overhead ground wires will occupy when installed.  

At all times during stringing, the conductors and overhead ground wires shall be handled and 
protected so as not to be scratched, nicked, abraded, kinked or damaged in any way. If during 
stringing, it should prove inevitable to lower the conductors to the ground, suitable non-metallic 
lagging shall be placed underneath.  

The conductors, joints and clamps shall be erected using the approved tools and in such a manner 
that no bird-caging, over-tensioning of individual wires or layers, or other deformation or damage to 
the conductor occurs.  

Stringing tensions shall never exceed corresponding sagging tensions.  

Clamps for attaching the conductors and overhead ground wires to the hauling device shall be of 
approved design and shall prevent the relative movement of strand or layers of the conductors or 
overhead ground wires. Freely rotating ball bearing swivels shall be used for each cable to be 
strung.  

If, for any reason, stringing operations in progress must be interrupted, the conductors and overhead 
ground wires may be left in the stringing pulleys, but their tension shall be reduced as far as 
possible. In all cases, however, the cables must be kept completely clear of the ground, by 
approximately 3 m, and sufficiently far from any obstacles which might cause abrasion of the 
cables, if touched by them.  

If the interruption lasts for more than 40 hours or if stormy weather has prevailed, the cables shall 
be closely inspected for damage. Such inspection applies particularly to the suspension points where 
the cables have been resting in the pulley sheaves.  

At all times during stringing, sagging and clamping operations, the conductors, overhead ground 
wires, reels and hauling plant shall be effectively grounded.  

Damage to the conductors or overhead ground wires shall be immediately reported to the Employer 
who will instruct the Contractor on how to proceed.  

Payment for the stringing and final tensioning of the conductor and OPGW shall be based on the 
horizontal route distance. The unit cost shall include for the wastage, sag length and jumpers of 
conductor and OPGW. No extra payment shall be given for wastage, sag length and jumper.  

SAGGING  
The "equivalent span" method shall be used for the line conductors and ground wire, according to 
which the tension in any line section, i.e., between two tension towers, is that which would apply to 
a single span equal to the square root of the figure arrived at by dividing the sum of the cubes of the 
individual span lengths, in the section considered, by their sum.  
 
The Contractor shall submit for the approval of the Employer, sag and tension charts for use during 
erection, which shall be established with due regard to the specific stringing and sagging methods to 
be employed so that remaining creep after clamping may be assessed and taken into account with 
reasonable accuracy.  
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Erection sagging charts or tables shall display sag in still air against span length for temperatures 
between 5°C and 65°C in increments of 5°C.  

Sagging temperature shall be read from a certified thermometer, the bulb of which has been inserted 
in an approximately 50 cm long piece of conductor with the inner layers removed. The thermometer 
so equipped shall be freely suspended in the air without any shielding and not less than 3 m above 
ground. Temperature readings will be taken only after at least 30 minutes exposure.  

After finishing stringing operations, the conductors and overhead ground wires shall be sagged 
according to agreed sagging procedures and the relevant erection sagging chart or table.  

It is essential that prescribed hold periods before definite sagging be rigorously observed.  

The Contractor shall check the sag of each conductor and overhead ground wire of a sagging section 
in at least one span of approximate ruling span length. The sags shall also be checked in all spans 
exceeding 500 m and in spans on each side of angle structures and sharp breaks in profile. 
Intermediate spans shall be inspected for uniform sag.  

Sag will be subject to checking by the Employer, and the Contractor shall furnish such assistance in 
plant and personnel as may be required for this purpose.  

Sagging sections shall be limited to such lengths as can be sagged satisfactorily.  

Final sagging of conductors shall not be made earlier than 8 hours but not later than 48 hours after 
they have been taken up to approximate specific sag. All conductors of a sagging section shall be 
sagged at the same time.  

Conductor tension shall be equalized between sagging sections so that the insulator strings will 
assume the proper position when successive sagging sections have been clamped in.  

The Contractor shall keep a record on approved schedules of the particulars of the sagging of 
conductors and overhead ground wires in each sagging section.  

CLAMPING-IN  
After finishing sagging operations, the conductors and overhead ground wires shall be clamped-in 
according to approved procedures and the method statement. Tension clamps shall be installed and 
properly anchored prior to clamping-in at suspension strings. In order to make future adjustments 
possible, approximately one half of the available length adjustment of turn buckles shall remain 
after anchoring.  
 
Clamping-in shall be completed within 48 hours after completion of sagging, unless otherwise 
agreed.  

In transferring the conductors from the stringing pulley to the suspension clamps and during 
installation of the preformed armor rods, the conductors shall be carried by neoprene lined hooks 
with a saddle-shaped bearing surface long enough so as not to injure the conductors or any part 
thereof, or by equivalent means, as agreed with the Employer. The neoprene lining shall be 
electrically conductive.  

Armor rods shall be installed in strict accordance with the manufacturer's instructions. They shall be 
centered within plus or minus 50 mm. When installed, the difference between the ends of the rods 
shall not exceed 5 mm.  
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All markings of the conductors, e.g., for the centering of clamps or armor rods, shall be done with 
tape or other inoffensive means. Scratch marks or similar will not be permitted.  

Tightening torque of clamp bolts shall be as recommended by the manufacturer.  

Immediately after clamping-in, sag tolerances shall be plus or minus 1% of the specified sag, 
provided that all conductors in the span assume the same sag, and specified clearances to ground are 
obtained.  

Suspension insulators shall be plumbed longitudinally within plus or minus 30 mm.  

2.6.7.8 Vibration Dampers and Jumper Loops 

VIBRATION DAMPERS  
Vibration dampers shall be installed as specified after clamping-in. Dampers shall be located, 
installed, and clamped in accordance with the manufacturer's recommendations.  

Stockbridge dampers shall hang plumb and in the same vertical line for each circuit after 
installation, with drain holes facing downwards. Before installation, all dampers shall be thoroughly 
cleaned and inspected for bent spring wires, distorted clamps or other damage.  

Spacers and spacer dampers shall be installed in every span, in the same relative positions to each 
other, on all phases.  

JUMPER LOOPS  
Jumper loops shall connect all tension strings, between terminal fittings and shall be formed into a 
parabolic shape, for the minimum clearances specified on the tower outline drawings. To maintain 
minimum clearances under loop swing, the Contractor may utilize jumper loop suspension 
insulators (dolly sets), at no extra cost to the Employer. Pipe-type jumper loops may be proposed, 
subject to Employer's approval.  
 
When setting compression jumper terminals, special care has to be taken to prevent any "basketing" 
of the conductor. After completion, the jumper loops shall present a smooth and uniform appearance 
without sharp bends.  

At one terminal tower bottom cross-arm, jumper loops shall be transposed, to facilitate correct 
phase sequencing in the substations. This transposition shall be achieved with one normal and one 
extra large size jumper loop maintaining required minimum interphase clearance under all operating 
conditions.  

2.6.7.9 Tower Earthing 

All towers shall be permanently and effectively earthed. The individual tower footing resistance 
shall be less than 10 ohms with 5 ohms required for the first 4 towers at Dasht-E-Barchi and 
Kandahar East, and for the first 4 towers on either side of the remaining substations.    

Individual tower earthing shall be made with earthing rods or when this is not possible, with a 
radiating earth conductor. In addition, the first four spans outside substations shall be equipped with 
a continuous counterpoise, which shall also be connected to the substation earthing grid. Earthing 
rods shall be driven to a depth as agreed with the Employer.  

When installed, the top of the earthing rod shall be 0.6 m (0.9 m in cultivated areas) below the 
ground level. Each earthing rod shall be connected to the tower, as specified by the manufacturer. 
Each radiating earth conductor shall have a length as agreed with the Employer. The earth 
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conductors shall be buried and connected to the tower as above. At each tower connection, a 2 m 
extra loop of the groundwire shall be buried.  

Continuous counterpoise shall be buried and connected to the steelworks and substation earthing 
grid as above for the first four spans outside the substations.   

The earthing resistance for each tower shall be measured by the Contractor and the results 
submitted to the Engineer.  

2.6.7.10 Spare Parts and Tools 

SPARE PARTS AND TOOLS  
In the schedule of prices, spare parts and tools are listed. These parts must not be used for erection 
or installation, except as agreed by the Employer.  

Should the Bidder consider additional recommended spare parts advisable, these parts with separate 
prices are to be quoted in the price schedule.  

The spare parts and tools shall be delivered to the Employer's stores as directed by the Employer. 
The spare parts and tools listed in the price schedule are calculated to be sufficient for the five year 
operation of the transmission lines.  

The Employer shall have the right to increase by 100% or decrease, or delete all items of specified 
spare parts and tools within the contract completion time, without penalty to the Employer.  

In case of any changes in specified quantities, the price for specified spare and tools shall be 
adjusted by applying the contract unit rates.  

2.6.8 Inspection and Testing 

2.6.8.1 Scope  

The whole of the Works supplied under the Contract shall be subject to inspection and test by the 
Employer or their representative during manufacture, erection and after completion. The inspection 
and tests shall include, but not be limited to, the requirements of the Specification.  
All plant, supervision, labor and services necessary to carry out all tests shall be provided by the 
Contractor unless specifically stated otherwise.  
All expenses related to the factory tests of steel structures, conductor, OPGW, Insulators and 
Hardware shall be borne by the Contractor.  

2.6.8.2 Quality, Assurance, Inspection and Testing 

To ensure that the supply and services under the scope of this Contract whether manufactured or 
performed within the Contractor’s works or at his subcontractor’s premises or at the site or at any 
other place of work are in accordance with the Specifications, the Contractor shall adopt a suitable 
quality assurance program to control such activities at all points necessary. Such a program shall be 
outlined by the Contractor and shall be accepted by the Employer after discussion before the award 
of Contract. A quality assurance program of the Contractor shall generally cover, but not be limited 
to the following:  

• Contractor’s organization structure for the management and implementation of the 
proposed quality assurance program  

• Documentation Control System  
• Qualification data of Contractor’s key personnel  
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• The procedure for purchases of plant, materials, parts, components and selection of sub-
contractors’ services including vendor analysis, source inspection, incoming raw 
materials inspection, verification of material purchases  

• System of shop manufacturing including process controls and fabrication and assembly 
controls  

• Control of non-confirming items and system for corrective actions  
• Control of calibration and testing of measuring and testing plant  
• Inspection and test procedures for manufacturer 
• System for indication and appraisal of inspection status  
• System of quality audits  
• System of authorizing release of manufactured products to the Employer  
• System for maintenance of records  
• A quality plan detailing specific quality control procedures adopted for controlling the 

quality characteristics relevant to each item of supply  
 

The quality plan shall be mutually discussed and approved by the Employer after incorporating 
necessary corrections by the Contractor as may be required.   

QUALITY ASSURANCE DOCUMENT  

The Contractor shall be required to submit all Quality Assurance Documents at stipulated in the 
Quality Plan at the time of Employer’s inspection of plant.  

The Employer through his duly authorized representatives, reserves the right to carry out Quality 
Audit and Quality Surveillance of the systems and the procedures of the Contractor’s and the sub-
contractor’s Quality Management and Control Activities.  

2.6.8.3 Inspection, Testing and Inspection Certificates 

The provision of the clauses on Test and Inspection of the General Conditions of Contract  and 
Special Conditions of Contract  shall be applicable to the Supply and Erection portions of the 
Works. The Employer shall have the right to re-inspect at his expenses any material though 
previously inspected and approved by him at the Contractor’s works, before and after the same are 
inspected at site following the latter material is found defective, then the Contractor shall bear the 
cost of this inspection and reinstatement according to specification.  

GUARANTEES 

Bidders shall state and guarantee the technical data sheet and guarantee forming a part of the other 
sections of the bid document. These guarantees shall be binding and shall not be departed from 
without the written permission of the Employer. The tolerance permitted in the IEC, BS, ISO or 
ANSI Standards shall apply, unless stated otherwise.  

2.6.8.4 Tests at Manufacturer’s Works 

GENERAL 

Where no specific test is specified, then the various items of plant shall be tested in accordance with 
the BS, IEC, DIN, ANSI, ASTM Standards, or any recognized International Standards.  

 

No plant shall be packed, prepared for shipment, or dismantled for the purpose of packing for 
shipment, unless it has been inspected or inspection has been waived by the Employer.  
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All instruments and plant used in the performance of tests shall be to the approval of the Employer 
and if required by the Employer, shall be calibrated to an agreed standard at a laboratory of National 
standing to be nominated by the Contractor and approved by the Employer/Engineer.  

The cost of carrying out calibrations shall be borne by the Contractor in all cases.  

Within 15 days of the completion of any test, a triplicate set of all principal test records, test 
certificates and performance curves shall be supplied to the Employer/Engineer.  

TYPE TESTS 

Type tests are required to prove the general design of the plant. Type test reports of tests performed 
on similar plant within 5 years may be acceptable. In case some type tests are required by the 
Employer, then these tests prescribed shall be carried out at the Contractor’s cost.  

Tower Tests 
Test on each type of towers to be supplied, shall be made at the manufacturer’s plant or at such 
location as may be mutually agreed in accordance with IEC 60652.  
Each test shall be performed in accordance with the following minimum requirements:  

• Towers:  The tower shall be fabricated from approved detail drawings in a manner as 
close to final production procedures as is practicable. The tower shall be complete in 
every detail.  

• Erection:  The tower shall be erected on a rigid foundation using the specified tower and 
bolts and nuts shall be tightened to the specific torque. It shall be vertical as far as 
possible or within acceptable tolerance.    

• Rigging: The Contractor shall submit for approval as to compliance with the 
specifications, diagrams showing the proposed methods of applying loads and measuring 
deflections.  

• Loading:  All test loads corresponding to conductor and overhead ground wire loadings 
shall be applied directly to the regular attachments. Details shall be provided for these 
loads.  

• Load Program:  The Contractor shall program the tests to demonstrate that the towers will 
carry all design loads with conditions specified in the loading diagrams. Test wind loads 
on towers shall be the same as applied in design calculations.  

• Deflection Measurements:   Deflection shall be recorded for the “before load”, “load on” 
and “load off” conditions, to provide longitudinal and transverse deflections at the tower 
top center, at the elevation of middle cross-arm(s) and at least one intermediate point of 
the tower body.  

 
Design Load Tests   
The initially applied loads and the increment of loading shall be 25% of the loads given in the 
loading diagrams. Each load increment shall be maintained for not less than two minutes for each 
assumption except under maximum (full) design loads where a period of five minutes shall be 
maintained and during which time there shall be no slacking off or adjustment of the loads. Should 
it become necessary to adjust the loading, the two or five minutes period shall re-start after the 
loading is stabilized and constant. All test loads shall be removed completely before the loads for 
testing under different assumptions are applied.   

Destruction Tests 
After the successful completion of the load tests, the tower shall be further tested to destruction by 
increasing the transverse loads under any condition specified by Employer in increments not to 
exceed five percent of full design transverse loads. The vertical and longitudinal loads are kept 
constant at their full design values while deflections are being recorded.  
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Modification of Tower Components    
Any conspicuous yielding or any failure of any part of the tower under any of the tests specified in 
the sub-articles shall be considered a defect. If a defect develops, the Contractor shall modify the 
design of the tower and send to the Employer for approval. The modified tower shall then be 
retested at the Contractor’s expense (including the cost of witnessing, if any) until the satisfactory 
results are obtained.  

Material Tests    
Steel materials used for tested towers shall be subject to tension or bend tests in accordance with 
ASTM A 370. Tests shall be performed by the Contractor at no additional cost to Employer. The 
test specimens shall be selected as follows:  

 
• Two sets selected from the destroyed members of each tested tower  
• Two sets selected from the undisturbed members of each tested tower.  
• Reports:  The Contractor shall furnish four certified copies of full reports of all tower and 

material tests, the calibration of the dynamometer or gauges, including clear photographs 
of the test set-up and nature of all failures, diagrams showing deflections of towers at 
each interval of loading, detailed diagrams and deflection records.    

• Insulators:  Insulators shall be tested in accordance with IEC 61109, IEC 60437. Insulator 
testing shall include the following, as a minimum:  
o Impulse voltage withstand flashover Test  
o Dry Power Frequency Withstand Voltage Tests  
o Wet Power Frequency Withstand Voltage Tests  
o Radio Interference Tests  
o Insulator Fittings Tests  

• Conductor Tests:  Conductors shall be tested in accordance with the requirements of BS 
215 (Part 2), BS 3288. Conductor tests shall include the following as a minimum:  
o Routine Test  
o Operational Test  
o Clamp, Joint and Insulator Fittings Test  
o Insulators, Fittings and Conductor Overall Tests  

 
SITE TESTS  

Measurement of Footing Resistances 
Before stringing the conductor, the footing resistance of each tower shall be measured with an earth 
resistance measuring instrument to the approval of the Employer.  

Measurement of Earth Electrode (Counterpoise) Resistance 
Where the footing resistance is found to exceed 10 ohms, or 5 ohms near substations, additional 
earth electrodes (Counterpoises) shall be installed and the combined earth electrode and footing 
resistance measured together and recorded using the same test instrument.  Additional electrodes are 
to be installed to obtain a maximum resistance value of 5-10 ohms.   

Measurement of Line Impedance 
Positive and zero sequence impedance measurement tests shall be carried out after final line 
inspection has been completed. The measurement test shall be carried out on all new lines covered 
by this Contract, by the Contractor and at his own cost.  

Conductor Joint Resistance Tests   
In the case of tension clamps, joints and bi-metal terminals, the resistance of each part shall be 
measured by instruments supplied by the Contractor and approved by the Employer. The resistance 
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of such fittings shall not exceed 80% of the electrical resistance of the equivalent length of 
Conductor. The tests shall be carried out in the presence of the Employer. Stringing shall not 
commence until suitable instruments are on Site, approved by the Employer and ready for use.  

Measurement of Galvanizing Thickness    
The Contractor shall have available on Site for the Employer’s use, an instrument suitable for the 
accurate checking of galvanizing thickness. The gauge shall be available from the time of arrival of 
the first consignment of steel work until the issue of the Operational Acceptance Certificate. The 
cost of the gauge and other operating expenses are deemed to be included in the Contract Price and 
the gauge will remain the property of the Employer.  

Tests on Completion 
Acceptance tests shall be carried out on site by the Contractor only after the completion of whole 
works.  

The line shall be energized at full working voltage before handing over and the arrangement of this, 
and such other tests as the Employer shall require to make on the complete line, shall be assisted by 
the Contractor who shall provide such labor, transport and other assistance as is required without 
any extra charge. Plant for special tests shall be provided by the Contractor.  

The Contractor shall submit to the Employer at least two months before the anticipated 
commencement of acceptance tests, the detailed proposal for carrying out acceptance tests.  

Test Instruments  
The method of measuring all quantities and qualities and the measurement tolerances shall be in 
accordance with the appropriate BS, IEC, ISO or ANSI Standards.  

The terminal conditions required for establishing that guarantees are met shall be measured by 
precision test plant to be installed by the Contractor in addition to the permanent measuring plant 
where supplied under the Contract.  

The overall design of the Works shall provide for the installation and use of test plant so as not to 
interface with the plant loading or delay the guaranteed completion dates.  

All the precision test plant to be used for tests shall be calibrated against standard instruments 
before the tests, and if required by the Employer, also after the tests. Calibration certificates shall be 
available for inspection by the Employer or his representative.  

During the design stage of the plant, the Contractor shall give details of measurements to be made to 
substantiate that the performance of the plant meets the requirements of the specification and in 
particular shall submit for approval a schedule of performance test instructions necessary to 
demonstrate the guarantees.  

Test Reports 
For each of the specified tests, the Contractor shall agree the test figures with the Employer and 
shall submit for review and approval triplicate copies of the test reports containing a complete 
analysis of the test results within one month of the completion of the relevant tests. Five (5) copies 
of the final approved report shall be submitted to the Employer.  

Field Test Quality Plan 
The Contractor shall develop field test quality plan so that conducted test results can be recorded 
accurately.  

Commissioning Tests 
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The Contractor shall be responsible for checking that total and relative sags of conductors are within 
the specified tolerance. If the Employer wants to check, the Contractor shall provide the necessary 
survey instruments to enable the checks to be carried out with the line in service without any extra 
charge.  

 The Commissioning Tests are as follows:  

• Measurement of Line Parameters  
• High Voltage Tests  
• Phase Tests  
• Continuity Tests  

 
COST OF TESTS AT MANUFACTURER’S WORKS:  

All cost related to the any tests to be performed at the manufacturer’s works, site and elsewhere for 
testing and witnessing by the Employer shall be borne by the Contractor. This cost shall include 
furnishing plant, construction, erection, testing, visas and travel documents, airfares, ground 
transportation, acceptable accommodation, meals, daily allowance (@$150/day/person cash in 
advance), etc.  

After receiving the prior information about the completion of manufacturing at the factory, the 
Employer will depute his personnel to the Contractor’s factory to witness the fabrication, assembly 
and testing of any or all parts of major plant. The number of the Employer’s and Engineer’s 
personnel and plant to be witnessed shall be as listed below. The duration of such visits shall be as 
per inspection/testing requirements.  

Table 2.19 Tests at Manufacturer's Works 

Type of Test Visitors/Person No. of Visits 

Conductor Type, Routine, Witness Test Employer (4)+Engineer (1) One (1) Visit 

OPGW Type, Routine, Witness Test Employer (4)+Engineer (1) One (1) Visit 

Tower Type, Routine, Witness Test Employer (4)+Engineer (1) Five (5) Visits 

Insulator Type, Routine, Witness Test Employer (4)+Engineer (1) One (1) Visit 
Hardware and Fittings, Type, Routine, 
Witness Test Employer (4)+Engineer (1) One (1) Visit 

 
If the Employer requests another test inspection after a successful test, the travelling expenses of the 
inspectors nominated by the Employer will be borne by Employer.  

However, the Contractor shall bear all expenses incurred due to the repetition of any test due to:  

• Failure of the first test  
• Test facility not ready at the time of inspection or mismatch of test 

schedule/program provided by the Contractor 
 

2.7 Technical Requirements – Substation Equipment 
 
The substation designs shall conform to conceptual design drawings included in this specification. 
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2.7.1 220 kV, 110 kV and 20 kV Primary Equipment   

2.7.1.1 General  

All 220 kV, 110 kV and 20 kV primary equipment shall be designed and manufactured in 
accordance with the latest edition of IEC standards. This includes the following main applicable 
standards:  

• IEC 60044  Instrument transformers  
• IEC 60099  Surge arresters  
• IEC 60265  High voltage switches  
• IEC 60282  High voltage fuses  
• IEC 60694  Common specifications for high voltage switchgear and controlgear standards  
• IEC 61166  High-voltage alternating current circuit-breakers - Guide for seismic 

qualification of high-voltage alternating current circuit-breakers  
• IEC 60071 Insulation Coordination 
• IEC 60255 Electrical relays 
• IEC 60273 Post Insulators 
• IEC 60502 Power Cables 
• IEC 62271 High-voltage switchgear and controlgear.  

 
All 220 kV and 110 kV primary equipment and accessories shall be air insulated and installed 
outdoors.  20 kV primary equipment and accessories shall be installed indoors. 

Specified clearances shall be considered minimums. The supplied values are elevation dependent 
and have been provided for information only. The designer shall consider elevation and adjust 
clearances tendered and applied to equipment design. 

2.7.1.2 220 kV, 110 kV and 20 kV Circuit Breakers and Disconnector/Earthing Switches  

The circuit breakers and disconnector/earthing switches shall be rated in accordance with Table 2.20  

Table 2.20 Circuit Breaker and Disconnector/Earthing Switch Rating 

Rated voltage 245 kV   123 kV 24 kV   

Rated normal current  

1,250 A transformer bay 
1,600 A busbar bay 
1,250 A line bay 

1,250 A transformer bay  
1,600 A busbar bay 1,250 A transformer bay 

1,250 A busbar bay  
630 A line bay 

Rated short-circuit 
breaking current 40 kA, 3 second 40 kA, 1 second 25 kA, 3 second 

Rated insulation level 1050 kV   550 kV 125 kV   
Rated 1 minute power-
frequency withstand 
voltage (rms) to earth and 
between poles 460 kV 230kV 50 kV 

 
Circuit Breakers 

The 220 kV and 110 kV circuit breakers shall be of SF6 type. The 20 kV circuit breakers shall be 
indoor metal clad of vacuum or SF6 type. General electrical requirements shall comply with the 
parameters collected in Table 2.21. 
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Table 2.21 Circuit Breakers 

Nominal system voltage 220 kV  110 kV 20 kV 
Rated class  Outdoor Outdoor Indoor 
Rated operation sequence 0-0.3s-CO-3m-CO 
Rated making current 2.5 times the rated breaking current 
Rated out-of-phase  25% of rated short breaking current circuit breaking current 
Total breaking time  50 ms 
Total closing time  60 ms 

 
Circuit breakers shall be equipped with motor-charged spring operated mechanism for 220 V-DC. 
The motor-charged spring-operated devices shall have a direct-on-line starter. It shall be possible to 
set the operating spring manually with a hand-crank. Motors shall be designed in accordance with 
valid IEC publication and operate correctly between 85% and 110% of rated voltage. The motors 
shall be effectively protected. The motor circuits shall be controlled 2-pole (Phase) from the motor-
protection and end-position contacts. An auxiliary relay for alarm shall be connected to the motor-
voltage and have a closed contact for no voltage, tripped motor-protection and unloaded spring. 

The operating mechanism shall be provided with an anti-pumping device. 

The circuit breaker shall have 220 V-DC shunt coils for closing and duplicate tripping. The coil and 
relays in the closing circuits shall operate correctly between 85% and 110% of the rated voltage. For 
tripping circuits the limits are 70% and 110%. 

The operating devices shall be equipped with a selector switch for local and remote control. 

Manual closing for maintenance work shall be possible. Manual tripping (mechanical) shall be 
possible even in the absence of supply voltage for emergency situations, unless the breaker is locked 
out. 

One set of auxiliary contacts necessary for control purposes shall be mechanically linked to the 
circuit breaker. All contacts shall be wired and connected to terminals in the cubicle. 

A switch shall be provided for the operating voltage for each circuit breaker. The switch shall, in the 
open position, prevent all electrical operations of circuit breakers. The switch shall have at least 10 
contacts and be labeled OPERATION. 

The mechanism shall be provided with an operation counter for at least 9999 CO-cycles. 

Disconnectors 
The disconnectors shall be of center break or center rotating type with horizontal operation. All 
disconnectors shall provide the possibility for a manual operation with a hand crank. General 
electrical requirements shall comply with Table 2.22. 
Table 2.22 Disconnectors 

Nominal system voltage 220kV 110kV 20kV 
Rated lightning impulse withstand voltage 

To earth and between poles  1,050 kV 550 kV 125 kV 

Across isolating distance  1,200 kV 630 kV 145 kV 

Rated 1 minute power-frequency withstand voltage (rms) 

Across isolating distance  530 kV 265 kV 60 kV 
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Disconnectors with a manually operated earth switch shall be provided with a mechanical 
interlocking between the disconnector and the earth switch to prevent closing of the earth switch 
when the disconnector is in the closed position. 

The disconnector and the earth switch shall be possible to lock with padlock in open and closed 
position.  Earth switch shall have an earthing platform, suitably connected to the earthing grid at not 
less than 2 points of connection, of size not less than 3m x 3m installed under the switch handle 
mechanism for operator safety when operating the earthing switch manually. 

Motor operated disconnectors shall be designed with three-pole operation and shall operate on 220 
V-DC. The motor shall be designed in accordance with valid IEC publication and work correctly 
between 85% and 110% of rated voltage. The motor shall be effectively protected. Electric control 
shall always be two-pole to avoid maloperation in case of earth faults. 

Motor operated disconnectors shall be designed for control and position indication from remote. 
The operating device shall be equipped with a selector switch for local and remote control. 

2.7.1.3 20 kV Switchgear 

The equipment shall comply with the requirements of the appropriate IEC standards and comprise a 
metal enclosed, free-standing switchboard suitable for indoor application, dust and vermin proof 
and suitable for coordination with a 20 kV, 3-wire system. 

Design of the switchgear shall allow good accessibility with maximum personnel safety during 
operation, inspection and maintenance. Also maximum segregation shall be afforded between 
cubicles and between high and low voltage sections within the cubicles. 

The 20 kV circuit breakers shall be fitted with an auto-recloser relay, designed for automatic 
reclosing of the line in case of transient over current or earth faults. The relays shall lockout further 
operation after two unsuccessful attempts at reclosing. 

Where required, the switchboard shall be complete with all necessary contacts, transducers etc to 
provide full compatibility with the system SCADA. 

The single line diagrams illustrate the equipment specified. The switchgear shall be suitable for the 
20 kV, 3- phase, 3-wire, 50 Hz section, with the neutral solidly earthed at the 220/20 kV 
transformer. The source of 20 kV supply is the zone substation transformers at each substation. 
Provision shall be made for future extension of the switchgear at either end. 

The 20kV three phase busbars contained within the metal clad switchgear shall be installed in a 
conventional manner and shall be completely screened in a chamber running the length of the 
switchboard. Busbars shall be fully insulated busbars along their entire length with high dielectric 
strength sleeving. 

Inter-panel connections shall be via insulated barriers designed to preserve an effective seal between 
cubicles under the most severe arcing fault conditions. 

The busbars shall have a current rating of 1,250 A and all components of the busbar system shall be 
able to withstand the stresses imposed by vibration, short circuits, thermal expansion or other 
causes. 

The circuit breakers shall be of the vacuum or SF6 type as specified in Clause 2.4.1.2, carriage 
mounted for horizontal withdrawal. They shall be spring operated with a 230 VAC. single-phase 
motor for charging the springs. The springs shall also be able to be manually charged. The circuit 
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breaker closing the tripping coils shall be 220 V-DC.  The operating mechanism shall be trip free. 
All circuit breakers shall be fully interchangeable between circuits. 

A mechanical means shall be provided to show whether the circuit breaker is open or closed. 
Electrical/mechanical interlocks shall be provided to ensure that: 

• the circuit breaker may only be withdrawn when open 
• the circuit breaker may only be restored to the service position when open. 

 
Auxiliary contacts, including 2-n/o and 2-n/c spares, shall be provided and wired out to terminal 
blocks, to be used for remote indications. Provision shall be made for operating the circuit breaker 
in the withdrawn position for test or maintenance purposes. 

Each circuit breaker shall be equipped with a circuit breaker condition indicator that shall record the 
opening speed of the contacts, the gas pressure (if applicable) inside the poles and the wear of the 
breaker poles. At exceeded limits an alarm shall be given for remote indication. 

The circuit cubicle shall be equipped with a door at the front that shall support the circuit breaker on 
its carriage when withdrawn into the maintenance position. The door shall have a window through 
which the circuit breaker condition indicator and mechanical open/closed indicator are viewed. The 
insertion or withdrawal of the circuit breaker from the service position shall be carried out with the 
door closed by means of a racking mechanism indicator operated by the racking mechanism and 
visible on the front panel of the racking mechanism. 

The circuit cubicle shall be arranged so that the busbars and circuit connections are completely 
screened when the circuit breaker is withdrawn. Automatic shutters shall be operated by the circuit 
breaker truck to screen both the busbar and circuit fixed contacts when the circuit breaker is 
withdrawn. The shutters shall be clearly labeled “BUSBARS” and “CIRCUIT” and provided with 
means for padlocking in the closed position. 

The high voltage cable termination compartment shall be equipped for the termination of the cable 
cores of the three phase circuit connections. 

This surge arrester cubicle shall be equipped with three 24 kV surge arresters connected between 
each phase of the busbars and the earth bar. 

A surge arrester shall be provided with a counter able to be read from the front panel of the cubicle. 

Current transformers shall be mounted in the cable compartment and shall be of the insulated bar 
primary type unless otherwise approved. Secondary windings shall be earthed at one point only and 
means shall be provided to short circuit these windings. All necessary terminals and rating plates 
shall be provided and characteristic curves shall be submitted for each current transformer. 

Voltage transformers shall be single phase units, for three phase applications three single phase 
units shall be connected in star. Class 0.5 shall be provided for measuring applications and class 3P 
for protection. 

An earth busbar shall be run internally through the length of the switchboard. All non-current 
carrying metalwork earth switches, surge arresters, CT and VT secondary circuits, etc shall be 
bonded to this earth busbar. A fixed/moving contact arrangement shall be provided for the positive 
earthing of the circuit breaker carriage. 

Each circuit cubicle shall be provided with an integral fault making earthing switch for the safe and 
effective earthing of the ‘circuit’ connections. In addition, the surge arrester cubicle shall 
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accommodate an equivalent earthing switch for the earthing of the busbars. The earthing switches 
shall be interlocked with their associated circuit breakers. The earthing switches shall be manually 
operated from the front of the switchgear panel. 

2.7.1.4 220 kV, 110 kV and 20 kV Current Transformers 

The current transformers shall be rated in accordance with Table 2.23. 

Table 2.23 Current Transformers 

 
Location  220 kV Line Bay, Transformer Bay, and Bus Coupler 
Rated voltage 245 kV 
Core 1 & 2 assignment  200-500-800-1200/1A, Class PX, Vk=1500 V, Rc < 6 ohms, Ie < 25 mA 
Core 3 & 4 assignment  1200-2400/1A, Class PX, Vk=1500 V, Rc < 12 ohms, Ie < 50 mA 
Core 5 assignment  200-500-800-1200/1A, Class 0.2, 25 VA 
  
Location  220 kV Transformer Bay (10 MVA Transformer) 
Rated voltage  245 kV 
Core 1 & 2 assignment  10-20-40-80/1A, Class PX, Vk=1500 V, Rc < 6 ohms, Ie < 25 mA 
Core 3 & 4 assignment  10-20-40-80/1A, Class PX, Vk=1500 V, Rc < 12 ohms, Ie < 50 mA 
Core 5 assignment  10-20-40-80/1A, Class 0.2, 25 VA 
  
Location  110 kV Line Bay,Transformer Bay, and Bus Coupler 
Rated voltage  123 kV 
Core 1 & 2 assignment  200-500-800-1200/1A, Class PX, Vk=1500 V, Rc < 6 ohms, Ie < 25 mA 
Core 3 & 4 assignment  1200-2400/1A, Class PX, Vk=1500 V, Rc < 12 ohms, Ie < 50 mA 
Core 5 assignment  200-500-800-1200/1A, Class 0.2, 25 VA 
  
Location  110 kV Transformer Bay (4 or 10 MVA Transformer) 
Rated voltage  123 kV 
Core 1 & 2 assignment  10-20-40-80/1A, Class PX, Vk=1500 V, Rc < 6 ohms, Ie < 25 mA 
Core 3 & 4 assignment  10-20-40-80/1A, Class PX, Vk=1500 V, Rc < 12 ohms, Ie < 50 mA 
Core 5 assignment  10-20-40-80/1A, Class 0.2, 25 VA 
  
Location  20 kV Transformer Bay (4 or 10 MVA), 20 kV Bus Sectionalizer Bay 
Rated voltage  24 kV 
Core 1 & 2 assignment  100-200-400-800/1A Class PX, Vk=1500 V, Rc < 6 ohms, Ie < 25 mA 
Core 3 assignment 100-200-400-800/1A, Cl 0.2, 25 VA 
  
Location  20 kV Line Bay 
Rated voltage  24 kV 
Core 1 assignment  100-200-400/1A, Class PX, Vk=1500 V, Rc < 6 ohms, Ie < 25 mA 
Core 2 & 3 assignment  100-200-400/1A, Cl 0.2, 15 VA 
 

Earthing of secondary windings shall be done through a disconnectable terminal inside the low-
voltage cabinet. Unused cores shall be wired to terminals and short-circuited in the low-voltage 
cabinet. 

A legible circuit-diagram plate showing the transformer connection and terminal markings, shall be 
permanently fixed inside the low-voltage cabinet. The separate main data for the different cores 
shall be shown on the plate. 

2.7.1.5 220 kV, 110 kV and 20 kV Voltage Transformers 

The voltage transformers shall be rated in accordance with the following data: 
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Table 2.24 Voltage Transformers 
 220 kV 110 kV 20 kV 
Voltage ratio 220 kV/√3, 110V/√3, 

110V/√3 
110 kV/√3, 110V/√3, 
110V/√3 

20 kV/√3, 110V/√3, 
110V/√3 

Accuracy/Burden Secondary  0.2, 100 VA 0.2, 100 VA 0.2, 100 VA 
Accuracy/Burden Tertiary  3P, 100 VA 3P, 100 VA 3P, 100 VA 
Type  Capacitive Capacitive Inductive 
 

Rated voltage factor shall be as follows: 
 

• Between phase and earth continuous  1.2 
• Between phase and earth, 30 second  1.5 

 
Earthing of secondary windings shall be done through a disconnectable terminal inside the low-
voltage cabinet. Each secondary winding shall be protected with individual miniature circuit 
breakers (MCB) or fuses. To prevent maloperation of relay protection, interlock system, etc. a 
supervision device for the MCBs or fuses shall be provided. 
 
A legible circuit-diagram plate showing the transformer connection and terminal markings, shall be 
permanently fixed inside the low-voltage cabinet. The separate main data for the different cores 
shall be shown on the plate. 

2.7.1.6 220 kV, 110 kV and 20 kV Lightning Arresters 

The lightning (surge) arrestors shall be rated in accordance with Table 2.25. 
Table 2.25 Surge Arresters 

System voltage 245 kV 123 kV  24 kV 
Rated voltage (Ur IEC 60099-4) 198 kV rms 123 kV rms 24 kV rms 

Energy Capability Class Class 3 Class 3  Class 2 

Nominal discharge current 10 kA peak 10 kA peak 10 kA peak 
 

The surge arresters shall be of ZnO-type and heavy-duty station class. One common surge counter 
per three-phase group of arresters shall be provided. 

2.7.1.7 Medium and High Voltage Terminals 

Terminals shall normally be of module plate type. If the terminal is a direct extension of an internal 
conductor as for bushings or current transformers, pin type is accepted as an alternative. 
Copper or copper alloy terminals shall be tinned to a thickness of minimum 50 m. Copper alloys 
shall not be sensitive to season cracking. Aluminium or aluminium alloy terminals shall not be 
treated. Aluminium alloys sensitive to layer or inter crystalline corrosion shall not be used. 

2.7.2 Power Transformer 

2.7.2.1 Reference Standards 

All transformers shall be designed and manufactured in accordance with the latest edition of IEC 
standards. This includes the following main applicable standards: 

 
IEC 60076  Power Transformers 
IEC 60137  Insulating bushings for alternating voltages above 1000 V 
IEC 60214  Tap-changers 
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IEC 60296  Fluids for electrotechnical applications - Unused mineral insulating oils for 
transformers and switchgear 

IEC 60354  Loading guide for oil-immersed transformers 
IEC 60529  Degrees of protection provided by enclosures 
IEC 60542  Application guide for on-load tap-changers 

2.7.2.2 General Design 

Power transformers shall be 3 phase, oil immersed consisting of a complete independent unit with 
on-load tap changer (OLTC), outdoor bushings, surge arrestors, cooling equipment, auxiliaries and 
accessories. All transformers supplied shall be installed outdoors and shall be required to operate 
under the system characteristics and climatic conditions specified in Section 2.2.5. Each transformer 
shall produce its full rated power at its designated substation after applying any derating factors due 
to climate and altitude. The transformers shall comply with IEC 60076. 
 
The power transformers shall be located and rated in accordance with Table 2.26. 
 
Table 2.26 Power Transformers 

Chimtala 
Type Transformer 
Rated Power 160 MVA 
Rated Frequency 50 Hz 
Impedance Voltage 10% 
Vector Group YNyn0d11 
Cooling ONAF 

 
• New Transformer impedance shall match, as closely as possible within manufacturing 

tolerances, the existing transformer impedances installed on the 220kV bus at Chimtala. 

• The new transformer No-Load-tap-Changer (NLTC) shall be of the same ratio, step sizes, 
position, arrangement, and physical connection as the existing transformers installed on 
the 220kV bus at Chimtala 

• The new transformer On-Load-Tap-Changer (OLTC) shall be of the same ratio, step sizes, 
arrangement, and physical connection as the existing transformers installed on the 220kV 
bus at Chimtala. 

The transformers shall be capable of operating continuously at the specified output and at voltages 
at 10% higher than the rated voltages at any tap without undue heating, vibration, noise and other 
operating difficulties. All items, except for windings, shall be designed for continuous current of 
120% of the rated current, without exceeding the temperature rises prescribed in the Standards. 
 
The electrical supply will be 400/230 VAC available for operation of electric motors required for 
the proper operation of the power transformer. 

2.7.2.3 Losses 

The losses shall be stated and guaranteed in the Bid schedules. The capitalized value of the 
guaranteed losses will be taken into account when comparing Bids and will be added to the Bid 
price. The losses will be capitalized at the rates as follow: 

 
• No load loss: US$ 6,500 per kilowatt 
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• Load loss: US$ 1,500 per kilowatt applied to the total transformer capacity proposed by the 
Bidder. 
 

The guaranteed losses are to be maximum values and shall not be exceeded. If the tested losses 
exceed the guaranteed losses but are within the tolerances allowed in IEC 60076 then losses in 
excess of the guarantees shall be capitalized at the evaluation rate and the amount deducted from the 
contract price. There will be no credit for losses under guarantee. 
The values for losses stated by the Contractor in the Bid Documents shall be verified during the 
factory tests. 
The Employer has the right to reject transformers that exceed the tolerances allowed by IEC 60076. 

2.7.2.4 Cooling System 

Transformers shall be capable of operating continuously at full load utilizing ONAF (or ODAF) 
type cooling. The manufacturer shall advise the maximum reduced rating output power with the 
cooling fans out-of-service. 
The coolers shall be of the fin type, fully hot-dip galvanized, detachable and equipped with lifting 
eyes, vent holes with plugs, plugs for filling and draining and with shutoff valves to permit the 
removal of any cooler without draining the oil from the transformer tank. The coolers shall be 
removable during operation of the transformer. All radiator isolating valves shall be fully oil tight 
and vacuum capable and shall be mounted to the transformer and radiator by bolted flanges. 
Only transformers less than 10 MVA shall have radiators mounted directly to the transformer tank, 
all other transformers shall be mounted via a manifold. ODAF designs shall have main and standby 
oil circulating pumps. 

2.7.2.5 Temperature Rise 

In continuous service, at the specified ratings, the rise in temperature above the ambient air shall not 
exceed 60° C for the windings and 55° C for the top oil. 
For cores and other parts the rise in temperature shall, in no case, reach a value that will damage the 
core itself, metallic parts or adjacent materials. 

2.7.2.6 Short-Circuit Withstanding Capability 

The transformer shall be designed and constructed to withstand, on any tapping, without damage: 
 

• Thermal and mechanical effects of any short-circuit (three-phase short-circuits and solid 
line-to-ground short circuits, etc.) that can appear at the terminal of any winding  

• Transportation or impact forces of 3g or greater. 

2.7.2.7 Vibration and Noise Levels 

Special attention shall be given in order to avoid undue vibrations and noise in the transformer. 

2.7.2.8 On-Load Tap Changer 

General 

On-load tap changers (OLTC) for manual control and electrical remote control shall be provided. 
The OLTC shall comprise a tap selector with changeover switch and a rotary diverter switch of 
high-speed transition resistor type. The OLTC shall be in conformity with IEC 60214 and IEC 
60542. Only designs that have been type tested in accordance with the relevant IEC standards will 
be accepted. 
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The OLTC shall be mounted from the cover into the transformer tank at narrow sides of the 
transformer tank. The diverter switches and/or selector switches shall have oil compartments 
separate from the transformer oil as well as their own closed sub-sections in the oil conservator. 

The tap changer head shall be equipped with a bleeding duct to be connected to Buchholz relay of 
main tank to avoid any gas collection underneath the tap changer head outside the diverter switch 
compartments. No piping or other equipment shall be arranged beyond the tap changer head to 
allow lifting of the diverter switches and/or selector switches without removing (dismantling) of any 
other equipment. 

An oil-flow operated protection relay and a sudden-pressure operated protection relay shall be 
provided for internal failure protection. In addition a spring-loaded pressure relief device with trip 
contact shall be mounted directly onto the tap changer head. 

The power of the transformers shall remain constant at all tap positions, and the OLTC shall be 
capable of successful tap changes for the maximum current to which the transformer can be loaded. 

The permissible continuous through-current of each tap changer unit at rated switching capacity 
shall cover all cyclic loading duties as per IEC 60354 at highest current tap and at rated system 
operation voltage applied on the transformer terminals. 

The OLTC shall withstand all kinds of through-fault currents for at least 3 (three) seconds without 
damage. 

The motor drive, plus all auxiliary equipment for operation of the tap changer, shall be incorporated 
in a control cabinet made, protection class IP66, and shall be mounted onto the transformer tank in a 
convenient floor height. 

The complete wiring shall be of highly flexible stranded copper and furnished with slip-over 
ferrules at both ends. Wiring shall also have crimped termination. The minimum cross-section of the 
wiring other than for step-position transmitters shall be 2.5 mm2. 

The electrical supply will be 400/230 VAC available for operation of electric motors required for 
the proper operation of the power transformer. The AC supply of the motor drive cabinet shall occur 
via the control cabinet for cooling equipment or marshalling box, and an appropriate MCB with trip 
contact shall be provided in the concerned cabinet for the outgoing auxiliary supply cable. 

The cabinet shall be mounted on a narrow side of the transformer and the following main equipment 
shall be installed: 

• Driving motor with complete motor protection equipment 
• Operation counter 
• Control switch or push buttons for local raise/lower operations (properly protected against 

unauthorized operation) 
• Electrical limit switches 
• Mechanical stops in end positions 
• Step position indicator ("1" related to the position with the maximum high voltage) 
• Local/remote switch 
• Voltage supervisory relays for all phases of supply voltage and main circuits of control 

voltage 
• MCBs for driving motor and each auxiliary supply circuit 
• Hand lamp (controlled via door contact) 
• One heater, thermostatically controlled 
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• Minimum one conventional position transmitter of the resistor type 
• Additional end position contacts 
• Spare plug socket LV, AC (BS) with MCB 10 A 
• Terminal blocks with terminals of single insertion type with isolating facilities and test 

connectors and being universally suitable for connection of solid conductors from 0.5 
mm2 up to a cross-section of at least 10 mm2 (Phoenix or equivalent), with ten percent 
spare terminals on each terminal block 

• Crank handle for manual operation 
• Padlock facilities for front door 
• All equipment installed in the cabinet shall be designed for a cubicle inside temperature 

of at least 70 °C 
• A rigid pocket for storing the related paper drawings shall be securely fixed on the inner 

side of the door of this cabinet. 
 

The motor drive shall meet the following requirements: 

• Mechanical indication of step position at the motor drive cabinet 
• Transmission of step positions of the transformers to the local control room 
• Manual operation in the case of a failure in the electrical supply system 
• Step-by-step operation with automatic stop after each step 
• Automatic restart of tap changing operation in the case of a failure in the electrical supply 

system, interlocking to be provided against simultaneous raise/lower operation 
• Blocking of end positions by means of limit switches 
• Provisions to be made for parallel running and automatic operation controlled by a 

voltage regulating device and parallel control unit. 

Parallel Operation and Voltage Regulation 

The power transformers shall be able to be operated in parallel at a future date. 

Performance Characteristics of Motors 

• The motor shall be capable of giving rated output without reduction in the expected life 
span when operated continuously under the following supply conditions: 
o Variation of supply voltage from rated motor voltage  ±10% 
o Variation of frequency  ± 5% 
o Combined over or under excitation ±10% 

• The motor shall be capable of starting and maintaining the load with the applicable 
method of starting without exceeding acceptable winding temperature when the supply 
voltage is in the range of 85% of the rated supply voltage 

• The motor shall be suitable for full voltage direct on line starting 
• AC motors shall be of the three-phase type 
• Motors less than 3.7 kW may be single phase 
• The vibrations of motors shall be within the limits specified in applicable standards 
• Insulation shall be given fungicide treatment suitable for extremes of hot and cold 

climate. 

2.7.2.9 Core 

The flux density in the core shall not exceed 1.70 Tesla during normal operation at rated primary 
voltage on nominal tap and at rated frequency with no over-fluxing occurring. 
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The core shall be made of high grade, unaging, cold rolled grain oriented steel. Laminations shall 
have low losses and high permeability. Insulated packets of the core are to be connected so that no 
potential differences will exist between them. Flux distortion shall be minimized to reduce noise 
level. 

The cores, framework, clamping arrangements, shall be capable of withstanding any shocks to 
which the equipment may be subjected during transport and operation. 

Both the core and frames shall be earthed via a single point earthing design where each connection 
to either the frame or core is brought out through separate 2 kV bushings complete with removable 
bolted shorting links that connect them to an earth stud on the transformer tank lid. All components 
shall be rated for the maximum possible circulating current should the core or frame becomes 
inadvertently earthed. The bushings located on the transformer lid shall be protected from 
inadvertent physical damage by a removable cover or similar. 

2.7.2.10 Windings 

The turns in coils shall be thoroughly treated in such a way as to develop the full mechanical and 
electrical strength of the transformer. Oil from radiators shall be directed into the bottom of each 
winding. 

All windings 220 kV and above connected in star shall have graded insulation; and all windings 
rated less than 220 kV shall be fully insulated. 

The transferred voltage from one winding to any other winding when open circuited shall not 
exceed the impulse test voltage of that winding. Where windings do not meet this criteria then surge 
arrestors located in their own separate compartment located outside the main tank shall be used to 
restrict such transferred voltages to the specified impulse levels. 

All winding conductors and connections shall be manufactured from burr free profiled high 
conductivity copper or aluminum. All electrical connections within the windings shall be fully 
brazed or welded and capable of withstanding all shocks encountered in service, transport, 
earthquakes etc. All connections from windings shall be mechanically sound and fully supported.  

All cylinders and wraps shall be made from pre-compressed transformer board. All cylinder joints 
shall be fully scarfed with overlaps being made only on duct strips. Only fully molded caps and 
collars are acceptable; designs utilizing “Petal” collars or caps are not acceptable. 

When used, enamel covered wires shall have a minimum radial thickness of 0.05 mm and where 
cross-overs or transpositions occur they shall be mechanically and electrically protected. 

No electrical out-of-balance turns will be acceptable between phase windings. All duct strips and 
spacers shall be full contoured and shall be of a solid construction, strips and spacers stacked 
together are not acceptable. All paper covered conductors shall use thermally upgraded paper. All 
continuously transposed conductors shall be fully epoxy bonded to withstand all free buckling and 
short circuit forces. 

2.7.2.11 Tank 

The tank shall be constructed of high-grade steel plate, suitable reinforced to withstand handling 
and pressure during faulty condition without any destruction. The tank shall be provided with 
manholes, valves and de-aerating cocks as may be required for the prescribed maintenance of the 
transformer. The tank shall be provided with earthing terminals for a wire of 95 mm2 at two 
opposite sides of the tank. 
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2.7.2.12 Corrosion Protection 

The corrosion protection shall be carried out as specified in Clause 2.13 in the General 
requirements. 

2.7.2.13 Oil 

All oil used during the manufacture of the transformer shall be free of all additives. Oil supplied for 
the filling of the transformer shall be new and shall contain at least 0.3 per cent by weight oxidation 
inhibitor of type di-tert-butyl-para cresol (DBPC) according to IEC 60296. 

The oil shall not contain PCB. If oil samples taken from the transformer on delivery contain 2 ppm 
or more PCB, the Employer shall have the right to refuse the delivery of the transformer. 

2.7.2.14 Bushings 

Bushings shall be of type stated in IEC 60137. 

Connections from the windings to the bushings shall have the necessary flexibility. The bushings 
shall be installed so that they are easy to check and place, without removing the tank cover pipe 
work. 

The star point of the winding shall be separately bought out through the tank lid by means of an 
outdoor bushing, located so that it cannot be associated with the main phase bushings. All bushings 
shall have permanent phase markings adjacent to the bushing flange. 

2.7.2.15 Accessories 

The following accessories shall be provided for the transformer: 

• Oil temperature indicator for the top oil equipped with a maximum reading device 
individually insulated and a minimum of two separately adjustable contacts for alarm and 
tripping, with all immersed parts able to be removed without the need to interfere with the 
tank 

• Winding temperature indicator shall be equipped with a maximum reading device 
individually insulated and a minimum of two separately adjustable contacts for alarm and 
tripping, with all immersed parts able to be removed without the need to interfere with the 
tank 

• An aseismic Buchholtz relay for gas protection with a minimum of two non-mercury 
separate contacts for signal and tripping. A gas capture and test device shall be connected 
to the Buchholtz and located adjacent to the control cubicle 

• Oil level indicator equipped with a minimum of two separately adjustable contacts for 
alarm and tripping 

• Oil drying device, type Silica Gel breather 
• Terminal box equipped with disconnect able terminals for signal cables to the auxiliary 

cubicle 
• The on-load-circuit tap changer shall be provided with a mechanism for automatic 

operation. The operating mechanism shall be provided with a tap position indicator. 

2.7.2.16 Routine and Type tests 

General 

Full and complete testing of the transformer with accessories shall be carried out according to the 
relevant IEC Standards. The more important tests are listed below. 
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The Contractor shall give a complete description of the proposed test methods. The test methods 
and the performance of the test shall be subject to the approval of the Employer / Engineer. All 
instruments and equipment necessary for the testing shall be provided by the Contractor. 

Test Particulars 

Testing shall include but not be limited to the following: 

• When a transformer is to be subject to a temperature rise test, dielectric test including an 
impulse test shall be carried out as soon as practicable after this test, that is whilst the 
transformer is still hot 

• The no-load losses and the current of the transformer shall be measured at 90%, 100% 
and 110% of rated voltage before commencement of the dielectric test. The no-load losses 
and current measured after completion of the dielectric test shall be the values used in 
determining the performance of the transformer 

• Impulse test shall be applied on all transformer terminals, including neutrals. Impulse test 
oscillography records shall be made 

• Noise level measurements shall be carried out according to IEC 60076 
• Bushings shall be fully tested according to IEC 60137 
• Insulation power factor tests shall be performed with bushings in place. 

 
Type Tests 

The following type tests shall be carried out. The tests shall be according to IEC 60076, except 
where otherwise specified. 

• Temperature rise test 
• Zero sequence impedance 
• Noise level 
• Examination of harmonics 
• Tests on bushings 

 
Routine Tests 

The following routine tests shall be carried out. The tests shall be according to IEC 60076, except 
where otherwise specified. 

• Winding resistance measurements on all windings 
• Ratio tests on the rated voltage connection 
• Polarity tests 
• No-load loss at 90%, 100% and 110% of rated voltage 
• Exciting current at 90%, 100% and 110% of rated voltage 
• Impedance and load loss at rated current 
• Separate source withstand tests 
• Induced voltage tests 
• Impulse voltage withstand tests on all windings. Full wave and chopped wave 
• Pressure tests on tank and coolers for oil tightness. If a temperature test is made, the 

pressure test shall 
• be made while the transformer is still hot 
• Operational tests of all devices and wiring 
• Insulation tests on auxiliary devices and wiring 
• Test on bushings 
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2.7.3 Earthing System 

2.7.3.1 General 

The station earthing system shall be designed according to IEEE 80 Guide to Safety in Substation 
Grounding. The earthing system shall consist of buried conductor loops around the substation 
building and the transformer foundation. The loops shall be connected to an earth bar inside the 
building. Connections to the earth bar shall be possible to disconnect. The connections shall be 
clearly labeled. To reach the desired earth resistance, additional grounding rods shall be installed 
and connected to the earth bar. 

Connections shall be made by compressed clamps or by an approved welding process. No bolted 
clamps may be used under the ground surface. Connections to steel structures (riser connections) 
shall be made by compressed lugs with two holes in the contact pad. Risers or earth conductors shall 
not touch cables. 

2.7.3.2 Earthing Parameters 

The earthing system shall comply with Table 2.27. 

Table 2.27 Earthing System 

Minimum sizes of copper conductors 
 Grounding loops 120 mm2 
 Riser 120 mm2 
 Connection of live neutrals 50 mm2 

 
Connection of other steelworks not part of high-voltage 
structures 25 mm2 

Maximum permissible fault current density for connection of: 
 System neutrals  100 A/mm2 
 HV-equipment 200 A/mm2 
 LV-equipment auxiliary power transformers, etc. 150 A/mm2 
Grounding rods 
 Diameter 16 mm 
 Length, minimum 3 m 
 Material Copper-clad steel 
Assumption for calculations of step voltages, according to IEEE-80 
 Maximum grid potential rise 5 kV r.m.s. 
 Step 1 m 
 Body resistance 1000 Ω 
 Fault clearing time 1 s 
Assumption for soil resistivity for use, according to IEEE 80 
 Common Soil resistivity 3,000 Ω-m 

2.7.3.3 Earthing of Enclosures 

An earthing conductor of a sufficient cross-sectional area shall be provided extending the whole 
length of the switchboards and control cabinets. All metal parts of the enclosure/cubicle shall be 
earthed by risers from the conductor loop. 

2.7.3.4 Earthing of Other Types of Equipment 

Earth terminals of LV equipment shall be earthed by wire designed for the actual earth fault current. 

Connection and marshalling cubicles, etc. for LV or control equipment shall be connected to the 
earthing system irrespective of whether they are mounted on otherwise grounded structures or not. 
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Cubicle doors, where electrical apparatuses or instruments are installed, shall be earthed by a 
flexible earthing cord. 

2.7.3.5 Temporary Earthing Devices 

Two three-phase sets of temporary earthing devices with leads of sufficient length and short circuit 
capacity, one for each winding, shall be delivered for each transformer. One three-phase set of 
temporary earthing device with leads of sufficient length and short circuit capacity shall be 
delivered for the 20 kV switchgear. 

The design and test methods for temporary devices are subject to approval of the Employer. Both 
the phase conductor and the steel structure shall always have fixed contacts. 

Earthing devices shall be designed for 1-second duration of the specified fault current. Earthing 
switches in connection with disconnectors shall be designed for the same fault current as the 
disconnectors. 

2.7.3.6 Corrosion Risks 

The Contractor shall be observant of the risks for corrosion of buried galvanized steel structures if 
connected to copper. 

2.7.3.7 Earth Resistivity Modeling 

Soil resistivity measurements will be taken at each substation location. The Werner 4-point method 
described in IEEE Standard 80 shall be followed. A minimum of two layer soil model will be 
developed using an industry standard approved computer earthing analysis software to develop the 
soil model. Due to the limitation of IEEE Standard 80 using the uniform soil model, the industry 
standard computer earthing model shall be developed following IEEE standard 80 guidelines. 

2.7.4 Medium Voltage Cable 

2.7.4.1 Standards 

The equipment supplied shall conform to the latest edition of the appropriate IEC specifications or 
other recognized international standards. In particular: 

IEC 60028  Standard resistance for copper 
IEC 60060 High voltage test techniques 
IEC 60071  Insulation co-ordination 
IEC 60228  Conductors of insulated cables 
IEC 60229  Tests on cable oversheaths 
IEC 60230  Impulse tests on cables and accessories 
IEC 60287  Electric Cables - Calculation of the current rating 
IEC 60502  Power cables with extruded insulation and their accessories for rated voltages 

from 1 kV up to 30 kV 
IEC 60811  Common test methods for insulating and sheathing materials of electric 

cables 
IEC 60885  Electrical test methods for electric cables 
VDE 0278  Power cable accessories with rated voltages up to 30 kV 
ASTM D2303  Inclined plane non-tracking test method. 
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2.7.4.2 Inspection and Testing 

Tests shall be performed at the manufacturer's works in accordance with the relevant IEC standards 
supplemented by the specific requirements indicated below. 

The tests will be divided into the following categories: 

Routine and Special Tests 

 
• Check for compliance with specifications herein and with the scheduled quantities. 
• Conductor electrical resistance measurements 
• Partial discharge test 
• High-voltage test 
• Conductor examination 
• Check of dimensions 
• Electrical test for 4 hours 
• Hot set test 

 
Type Tests 

The Employer may call for type tests to be carried out at the Manufacturer's Works and witnessed 
by the Employer or representative. Such test would be on random samples at the discretion of the 
Employer and failure to meet the conditions of test could result in the rejection of a complete batch 
of cable. 

When such tests are called for they will comprise the following: 

• Partial discharge test 
• Bending test, plus partial discharge test 
• Dielectric power factor as function of voltage and capacitance measurement, and as a 

function of temperature 
• Heating cycle test plus partial discharge test 
• Impulse withstand test, followed by power frequency voltage test 
• High voltage ac test 
• Non-electrical tests as stated in IEC 60502. 

 
After Installation Test 

When the installation of the cable and its accessories has been completed, a voltage test will be 
made by the Employer with a dc voltage of 70% x 2.4 times the rated power-frequency voltage for 
which the cable is designed, applied for 15 minutes. 

2.7.4.3 MV Three Core XLPE Insulated Cables 

General 
Three core 11.5/20 (24) kV 240 mm2  aluminum conductor, cross-linked polyethylene (XLPE) 
insulated, PVC sheathed cable shall be supplied for connecting the indoor 20 kV switchgear to the 
outgoing 20 kV distribution circuits. 

Construction Details 
The cable shall comprise three core stranded aluminum conductor, each with semi-conducting 
conductor shielding, cross-linked polyethylene insulation, semi-conductor shielding and copper tape 
screen. The three cores shall be laid up to form a circular cross-section using PVC fillers and bound 
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overall with polyester tapes. The cables shall be bedded with extruded PVC, armored with steel 
wire and sheathed overall with black PVC. 
 
Conductors 
The cores shall be circular stranded conductor comprising 240 mm2 aluminum wires. 
 
Conductor Screen 
Conductor shielding shall be extruded semi-conductor 1 mm thick. 
 
Insulation 
Insulation shall comprise cross-linked thermosetting polyethylene and shall be nominally 5.5 mm 
thick. 
 
Core Identification 
The cores shall be identified by the numbers 1, 2 and 3 printed on the outer extruded semi-
conductor. 
 
Insulation Screen 
The insulation screen shall consist of a semi-conducting part in combination with a metallic part. 
The semi-conducting screen shall be extruded semi-conducting of minimum thickness 0.8 mm 
applied in intimate contact with the insulation. 

The metallic screen shall be plain annealed copper tape helically applied directly over the semi-
conducting screen. 

Laying Up 
The screened conductors of the three cores shall be laid up together with PVC fillers to form a 
circular cross section and bound overall with two polyester tapes. 
 
Armor 
The armor shall consist of 0.85 mm diameter steel wires. The armor shall be applied over PVC 
bedding. 
 
Outer Sheath 
The outer sheath shall comprise 3.5 mm thick black extruded PVC, containing a termite repellent 
additive. 
 
Manufacturer's Identification 
'20,000 VOLTS' the year of manufacture, the Manufacturer's identification and the core cross-
section shall be embossed in the cable sheath. A sequential number shall be embossed at meter 
intervals to facilitate cable measurements. 
 
Current Carrying Capacity 
The cables may be laid directly in the soil, or run in air or ducts, with air and ground temperatures 
as prevailing in Afghanistan. 
 
The current capacity shall be stated by the Bidder for conditions detailed in Table 2.28 
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Table 2.28 MV Three Core Cable Capacity - Environmental Conditions 

 

Ground temperature  25 °C 

Maximum conductor temperature  90°C 

Thermal resistivity of soil 1.2 °C m/W 

Depth of burial  0.8 m 
 

In addition, the Bidder shall advise rating/de-rating factors for variations in the above conditions. 

2.7.4.4 MV Single Core XLPE Insulated Cables 

General 
Single core 11.5/20 (24) kV 400 mm2 aluminum conductor, cross-linked polyethylene (XLPE) 
insulated, PVC sheathed cables shall be supplied for connecting the secondary of the power 
transformer to the 20 kV incoming circuit breaker on the indoor 20 kV switchgear. 
 
Construction Details 
The cables shall comprise stranded aluminum conductors with semi-conducting conductor 
shielding, cross-linked polyethylene insulation, semi-conductor shielding, copper wire screen, and 
sheathed overall with black PVC. 
 
Conductors 
The core shall be circular stranded conductor comprising 400 mm2 aluminum wires. 
 
Conductor Screen 
Conductor shielding shall be extruded semi-conductor minimum of 1 mm thick. 
 
Insulation 
Insulation shall comprise cross-linked thermosetting polyethylene and shall be nominally 5.5 mm 
thick. 
 
Insulation Screen 
The insulation screen shall consist of a semi-conducting part in combination with a metallic part. 
The semi-conducting screen shall be extruded semi-conducting of minimum thickness 0.8 mm 
applied in intimate contact with the insulation. 

The metallic screen shall be plain annealed copper wire helically applied directly over the semi-
conducting screen. 

The metallic screen shall be able to withstand a fault current of 25 kA for one second. 

Outer Sheath 
The outer sheath shall comprise 2.0 mm thick black extruded PVC, containing a termite repellent 
additive. 

Manufacturer's Identification 
'20,000 VOLTS' the year of manufacture, and the Manufacturer's identification shall be embossed in 
the cable sheath. A sequential number shall be embossed at meter intervals to facilitate cable 
measurements. 

Current Carrying Capacity 
The cables may be run in air or ducts, with air temperatures as prevailing in Afghanistan. 
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The current capacity shall be stated by the Bidder for the conditions detailed in Table 2.29. 

Table 2.29 MV Single Core Cable Capacity - Environmental Conditions 

 
Ground temperature  25 °C 
Maximum conductor temperature  90°C 
Thermal resistivity of soil 1.2 °C m/W 
Depth of burial  0.8 m 
 

In addition, the Bidder shall advise rating/de-rating factors for variations in the above conditions. 

2.7.4.5 MV Terminating Kits 

General 
All high voltage terminations and joints shall be of a heat recoverable polymeric type. They shall be 
factory-engineered kits containing all the necessary components to reinstate the cable insulation, 
metallic shielding of each core, together with the reinstatement of the sheath, equivalent to the cable 
being terminated. 

The Contractor shall submit at bidding, and supply with contract, complete illustrated instructions 
describing the methods for terminating or jointing the cable. 

Each terminating or jointing kit shall be in a separate package and a list of materials indicating 
quantities and weights in the kit, and an illustrated instruction sheet shall be included in the 
package. 

Kits shall contain sufficient cleaning solvents and cleaning cloths for the proper making of the joint 
or termination. 

Voltage stress relief shall be provided and this shall be inherent in the heat recoverable polymeric 
material. 

The termination or joint shall be capable of tolerating any variances in the manufactured dimensions 
of the cable such as oval, out of round, sectored or oversize cable cores. The termination shall be 
capable of immediate energization once all components have been installed. The terminating or 
jointing materials shall not be subject to storage limitations such as controlled temperature or 
humidity restrictions, nor have shelf life limitations. 

Standards 
The equipment supplied shall conform to the latest edition of the appropriate IEC specifications or 
other recognized international standards. In particular: 

• IEC 60060 High voltage test techniques 
• IEC 60071 Insulation co-ordination 
• IEC 60230 Impulse tests on cables and accessories 
• VDE 0278 Power cable accessories with rated voltages up to 30 kV. 

 
Inspection and Testing 
Tests shall be performed at the manufacturer's works in accordance with the relevant IEC standards 
supplemented by the specific requirements indicated below. 

Routine and Special Tests 
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Check for compliance with specifications herein and with the scheduled quantities. 

Type Tests 
The Employer may call for type tests to be carried out at the Manufacturer's Works and witnessed 
by the Employer or representative. Such test would be on random samples at the discretion of the 
Employer and failure to meet the conditions of test could result in the rejection of a complete batch 
of cable. 

When such tests are called for they will comprise the following: 

• AC voltage withstand test 
• Loading cycle tests 
• Partial discharge test 
• Impulse voltage withstand test 
• Thermal short circuit test 
• DC voltage withstand test 
• Humidity test (only for terminations) 
• Non-tracking tests. 
• Termination Materials 

 
Termination materials for MV power cables shall provide for high permittivity electrical stress 
control, non-tracking exterior surfaces and complete environmental sealing. Electrical stresses shall 
be controlled by a high permittivity, high resistivity, heat shrinkable polymeric tubing. 
Heat recoverable polymeric materials and terminations shall comply with requirements of IEC 
60502, IEC 60446 Appendix C, IEC 60060 sub clause 3.3, IEC 60071, IEC 60507 Section 3, and 
VDE 0278. 

The materials and the completed terminations shall be for the appropriate type of service, size and 
voltage and shall include ferrules, lugs and other materials necessary for the terminating of the 
conductor and clamps, braid, etc. necessary for the terminating of screen and sheath for earth 
continuity. 

All heat shrinkable polymeric tubing and pre-molded materials shall be ultra violet stable, non-
tracking (per ASTM D2303) and suitable for operation in the presence of severe external 
contamination and environmental pollution. 

Three-core cable terminations shall use a heat shrinkable polymeric molded cable breakout to 
provide mechanical stress relief and sealing. 

The entire termination or joint shall be environmentally sealed and capable of preventing the ingress 
of external moisture and contamination. Internal terminations shall fully insulate all bare metal 
adjacent to the termination. 

MV Termination Kits 
Termination kits shall be supplied for terminating the specified aluminum 20 kV XLPE single and 
three core cables onto switchgear and transformer terminals. All 20 kV terminations shall be of the 
fully shrouded type so that the terminations, when made, fully insulate the cable lug and the 
equipment terminal. 

The termination kits shall comprise: 

• Compression lugs 
• Sealant tape 
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• Non-tracking lug sealing sleeve 
• Non-tracking weather resistant exterior 
• Stress control equipment 
• Non-tracking three-way shed 
• Non-tracking cable breakout 
• Copper braid for earthing onto screen 
• Jointing instructions 
• All other items necessary to complete the kits 

2.7.4.6 Tools 

The following tools of well-proven design and performance shall be supplied for cable terminating 
and jointing and shall be handed over to the Employer at the end of the contract. 

• Foot operated hydraulic 12 ton compressor complete with dies to fit all compression 
terminals and connectors as supplied with the terminating kits. One tool shall be suitable 
for all die sizes, and shall be complete with: 
o Recommended kit of spares, each kit to include at least three sets of all seals and 

other items required during normal servicing 
o Pressure test gauge including test blank dies 
o Complete set of repair and service tools 
o Maintenance and operating instructions 
o Service and repair manual 
o Strong metal box for protection of hydraulic compressor unit when not in use. 

• Hand operated hydraulic compression tool 
• Shear type cable cutters for cutting maximum cable size of 3 core 20 kV 240 mm2 cable 
• Penciling tool for XLPE insulation for shaping all cables specified 
• Electric hot air blower suitable for shrinking heat recoverable jointing and terminating 

materials, 230 V ac 
• Gas hot air blower suitable for shrinking heat recoverable jointing terminating materials 

including hoses, regulator and 3 kg gas bottle 

2.7.5 Cable Racks 
 

A sufficient number of fittings, rack-joints and angles shall be included in the supply. Medium 
voltage, low voltage and control cables shall each be laid on separate cable racks. Cable racks and 
suspension fittings shall be dimensioned for a distributed load of at least 150 kg/m.  

Cable racks, accessories and suspension fittings shall be hot dip galvanized after manufacturing or 
be made of aluminum. Accessories shall be designed so pulling of cables can be done without 
damage. Diversion plates shall be used at junctions. 

The cable racks shall be erected in a way so cables can be laid without threading. The distance 
between a horizontal rack and the wall shall exceed 50 mm to allow cables to be pulled down 
between the rack and the wall. Sharp edges, screw-tips, etc., shall be removed from the rack before 
cable pulling. Expansion bolts used for suspension fittings shall have a diameter of at least 6 mm. 

The cable racks shall be connected to the station earth wire system. An earth wire laid along the 
rack shall be tied underneath to the rack at every second step. 

2.7.6 Marking of Equipment 

All main parts of the plant, including towers, gantries, busbars, apparatus, etc. shall be equipped 
with designation labels. All switchgear, distribution boards and control gear and units thereof, 
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components mounted therein and wiring and cables, shall be labeled and marked according to IEC. 
The purpose of the labeling and marking is to facilitate the identification of switchgear and control 
gear and parts thereof and their relation to the relevant technical documentation in order to facilitate 
a rational and simple manner of installation, operation, troubleshooting, maintenance and repair. 

All apparatus in the outdoor switchgear shall be labeled. Labels shall normally be placed adjacent to 
the middle phase. The main transformers shall be labeled with phase designations on all primary, 
secondary and tertiary bushings. 

Designation system for text on designation labels will be provided by the Employer. Text on 
warning labels shall be approved by the Employer. The text on operational and safety labels shall be 
in both the English and the Afghan language. 

Labels for outdoor use shall be of enameled sheet metal. Labels that are protected from solar 
radiation shall be made of fiberglass-reinforced polyester with embedded color layers. Labels shall 
be fixed by stainless steel screws or rivets. Enameled labels shall have stainless steel hole 
reinforcements. 

Labels shall be white with red text and red frames. Phase designation labels shall be respectively 
colored red, yellow and blue for phases L1(R)-L2(Y)-L3(B). Sizes shall be chosen with regard to 
label location. Phase markings shall have the same height as designation labels at the same location, 
and shall be square. 

Warning labels shall have a lightning bolt symbol in red at both ends. Warning labels shall be 
mounted on all dangerous parts of the installation. This means: 

• A general warning label on low voltage distribution boards 
• Special warnings shall be applied on all cubicles where back voltage can appear after 

switches are opened 
• General warning labels outside all fences, gates or walls surrounding the substations. 

These shall be applied every 50 m along fences and walls. Completion with labels stating 
prohibitions against entrance, photographing, etc., shall be done at the Employer's request 

• Labeling, as is deemed necessary to prevent dangers arising from mal-operation of 
equipment. 

 
Inside the entrance doors to each building in the substation a large sign of poster type, of durable 
design, shall be set up. It shall show steps and methods to be taken and used in case of electrical 
accidents where persons are hurt, i.e. first aid principles and how to proceed. 

Fire extinguishers shall be supplied and shall have a clearly readable sign applied to the wall above 
them, with notices about type and size. 

In addition to the above, labeling and marking shall apply as follows: 

A. Each switchboard and control board shall have one label stating the make, the maker's 
identification data and rates, insulation voltage class and one label identifying the board in 
the plant. 

B. Each unit of switchgear or control gear (such as a cell, panel, cubicle or box as well as 
remote located switching and control devices) shall have a label identifying the unit and 
stating its purpose in the plant. The latter information is in more complicated cases suitably 
given in a mimic diagram. 

C. All apparatus or units of apparatus in the panels, cells, etc., shall have labels or markings 
identifying the apparatus or units thereof (normally the relevant apparatus designations 
used in the technical documents for the switchgear or control gear). In some cases this 
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marking shall be completed with function marking in plain text. Apparatus labels shall be 
affixed by means of screw or reverts on the framework, so they remain in place when the 
apparatus is dismounted or changed. 

D. All terminals of apparatus or apparatus units shall be clearly marked. However, this 
marking may be omitted when the design and arrangement of the apparatus are such that a 
marking is obviously unnecessary. 

E. All electronic printed circuit boards shall have type marking. The electronic cubicles shall 
have item marking for each circuit board for identification of the circuit board in the 
schematic diagram. 

F. All instruments, indicating devices and control devices shall have identification marking in 
plain text or simple symbols or colors. Control devices shall in addition have marking of 
control positions in plain text, simple symbols or colors. 

G. Control cable terminals and, for small load circuits, also power terminals, shall be clearly 
marked for identification. The marking system shall be logically built up from letter and/or 
figures in one system consistently used within the switchgear or control gear. 

H. Internal wiring within switchgear, control gear or apparatus units shall have all wire ends 
marked, the marking to include as a minimum the same marking as has the terminal to 
which the wire end is connected. The marking shall be carried out with sleeves or similar. 
Tape is not permitted. Current and voltage circuits shall also have phase marking and, 
where necessary, polarity marking. Protective earth wires shall be marked with green-and-
yellow. 

I. Cables connected to switchgear, control gear, external apparatus, etc., shall be marked with 
cable numbers according to the cable list and core number according to the external 
connection diagram. In addition, all cable cores shall have the same marking as the 
terminals to which cores are connected. Marking with glued tape is not permitted.  The 
marking shall be indicated with ferrules. The ferrules shall be of white insulated material 
and be provided with a glossy finish preventing adhesion and dirt. They shall be clearly 
and durably marked in black and shall not be affected by damp or oil. 

J. Trenches with buried cables shall be marked with labels on walls where applicable or with 
labels on posts with one set up at each end of a road crossing, one set up for every point of 
change of direction of a cable trench, and one set up for each twentieth (20) meter of a 
cable trench. The cables shall be provided with warning tapes along all the trenches. 

K. All labels shall be of plastic or metal indoors and of enameled metal outdoors, and shall 
have the text or symbol engraved. Text and symbols shall be of dark color and the surface 
shall be light. All labels shall be permanently fixed to the switchboard and apparatus. 
Glued labels and marking tape are not acceptable.  

Some of the above required markings and labeling may, subject to the Employer approval, be 
combined or omitted for uncomplicated parts of the equipment. 

2.7.7 Optical Fiber Cables 

Outdoor Optical Fiber Cable 
Single mode outdoor optical fiber cable is required to connect the end of the OPGW cable at or near 
the terminal transmission tower to a fiber optic patch panel in the substation/switching station 
control room. In addition, outdoor single mode and/or multi mode cable shall be used between 
buildings if there is more than one operational building on a site. 
 
Outdoor optical fiber shall be of loose tube, gel filled construction and shall be installed in HDPE 
cable ducts or direct buried in plastic conduit. The cable shall have a non-metallic central core 
sheathed with black polyethylene. An armored layer shall surround the inner sheath made up of 
corrugated steel or aluminum tape at least 0.2 mm thick followed by an outer polyethylene sheath. 

Indoor Optical Fiber Cable 
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Single mode and/or multi mode indoor optical fiber cable will be used to interconnect equipment 
within the control buildings. Indoor optical fiber cable shall be of tight buffered construction and 
shall be installed in cable ducts or on cable ladder. The cable shall have a non-metallic central core 
sheathed with black polyethylene. A non-metallic strength layer shall surround the inner sheath 
followed by an outer polyethylene sheath. 
 
Common Requirements for Optical Fiber Cables: 
 

Number of fibers:    at least 12, but not less than the number of cores in any other 
cable to which the cable is joined  

Spare fibers:    at least 4 for cables with up to 12 fibers and at least 6 for cables 
with over 12 fibers (counted after the system is commissioned) 

Standard:   ITU-T G.652 
Max. tensile strength:    ≥ 2700N 
Cladding non-circularity:    ≤ 2% 
Covering material:   Polyethylene capable of resisting insects and rodents 
Water proof capacity:   according to IEC 60794-1-F 5 
Operating environment:   according to TCN- 68-149:1995 
Environment temperature:   -5 to +650C 
 

Single mode optical fibers shall be designed to optimize transmission of light at both the 1,310 nm 
and 1,550 nm wavelengths. The core/cladding diameters shall be 9/125 µm. 
 
Multi mode optical fibers shall be designed to optimize transmission of light at the 850 nm 
wavelength. The core/cladding diameters shall be 62.5/125 µm. 

Patch Leads/Pigtails 
Fiber patch leads shall be used to connect between equipment within a cubicle, and may also be 
used between cubicles up to a distance of 10m. For lengths greater than this, indoor optical fiber 
cable shall be used with suitable breakout termination enclosures. When run externally between 
cubicles, the patch leads shall be suitably protected by being run in plastic conduit. Patch leads shall 
be Kevlar® (or aramide) reinforced and plastic coated optical fiber conforming to ITU-T 
Recommendation G.652, and be color coded depending on function (data, telecom, CCTV, 
protection etc.). 

Where a termination enclosure is installed, all fibers of all cables are to be terminated on “pigtails” 
(or break-out cable) with a minimum length of 1 m. The pigtail shall be a Kevlar® (or aramide) 
reinforced and plastic coated optical fiber conforming to ITU-T Recommendation G.652. 

2.7.7.1 Fiber Optic Accessories 

Junction (Splicing) Box 
Outdoor junction boxes shall be provided as required. These junction boxes shall be used to house 
the fiber core splices which connect the trunk cable (e.g. OPGW) to the outdoor intermediate optical 
cable leading to the patch panel in the control room. 

A fiber optic cable junction box shall provide the following: 

• It shall support, organize, and protect the optical fibers and the fiber splices whilst 
ensuring that the optical 

• fiber minimum-bending radius is not exceeded 
• The splice tray shall not have any sharp edges or protrusions that may damage the optical 

fiber cable 
• It shall provide entry for all cables 



6-199 

 

• Include number tags for tube and fiber identification 
• The junction box shall be rated to IP65 in accordance with IEC 60529 
• The enclosure shall be lockable. 

 
The Junction box shall be mounted on a wall or pedestal at a conveniently accessible height. 
 
Termination Patch Panels and Breakout Enclosures 
Fiber optic cable patch panels shall be provided in the control room to patch the external optical 
fiber cable cores to the appropriate communications devices in the station. 
 
Breakout enclosures shall be provided in cubicles to transition between optical fiber cable and 
individual fiber tails. 

Sufficient connectors for all incoming and outgoing fibers, including spares, shall be provided in 
each enclosure. 

A fiber optic cable termination patch panel shall provide the following: 

• It shall support, organize, and protect the optical fibers and the fiber splices whilst ensuring 
that the optical fiber minimum-bending radius is not exceeded 

• The splice tray shall not have any sharp edges or protrusions that may damage the optical 
fiber cable 

• It shall provide entry for all cables 
• Include number tags for tube and fiber identification 
• It shall provide mounting positions for the bulkhead FC/PC type connectors on which the 

cable will be terminated 
• It shall allow patching of fibers. 

 
The patch panel shall have a fiber capacity equal to the total number of fibers (connected and 
spares) for all cables to be connected. Patch panels shall be designed for 19-inch rack mounting 
within a standard equipment cabinet. 
 
All unused couplings shall have protective dust covers. The patch area shall be accessible behind a 
door or removable cover. 

Sufficient factory manufactured patch cords with suitable color coding shall be provided. 

Fiber Connectors 
All optical connectors shall be field installable and perfectly matched to the cable used. The 
connectors shall provide tight fitting termination to the cladding and buffer coating. Epoxy based or 
“hot melt“ adhesives shall be used to bond the fiber and buffer to the connector ferrule and body 
prior to polishing the end face. No dry termination or “quick crimp” connectors are allowed. 
 
After termination with connectors, the fiber ends must be visually inspected at a magnification of 
not less than 100 to check for cracks or pits in the end face of the fiber. If any irregularities found 
cannot be removed by further polishing, the entire process must be redone by cutting off and 
disposing the connector body. 

Connectors shall have a maximum allowable connection loss of 0.3 dB per mated pair, as measured 
per EA.-455-34, without use of index-matching gel (dry interfaces only). Single mode connectors 
shall be capable of field installation on 9/125 micron fibers with 900µm (OD) buffers. 
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Communications equipment shall use the industry standard FC/PC type connector, designed for 
single mode or multimode tolerances, and shall meet or exceed the applicable provisions of EA.-
455-5, 455-2A, and 455-34, and shall be capable of 100 repeated matings with a maximum loss 
increase of 0.1 dB. Substation equipment shall use either FC/PC type or ST type connectors. 
Connectors shall incorporate a key-way design and shall have a zirconium ceramic ferrule. 

Connector bodies and couplings shall be made of corrosion-resistant and oxidation-resistant 
materials, such as nickel plated zinc, designed to operate in humid environments without 
degradation of surface finishes. 

Where a termination enclosure is installed, all fibers of all cables are to be terminated on “pigtails” 
with a minimum length of 1 m. The connector shall be inserted on the cable side of the bulkhead 
(feed-through) connector in the termination enclosure. All connectors shall be supplied with a 
removable cap to protect against moisture and dust ingress when not connected. 

2.7.8 Control, Relay and Auxiliary Power Equipment 

2.7.8.1 Control, Relay and Auxiliary General 

The control panel in the control building shall include control and indication of all 220 kV, 110 kV 
and 20 kV circuit breakers and disconnectors. The control panel shall be integrated with the relay 
panel. The transformer control and protection and OLTC panels shall include control and indication 
of the power transformers. The control switches for the circuit breakers and disconnectors and 
indicating instruments shall be installed directly on the front of the control panel. 

The panel front shall also include a mimic diagram, reflecting the actual layout of the complete 220 
kV, 110 kV and 20 kV switchgear. The mimic diagram shall have different colors for different 
voltages and symbols for the main apparatus. 

2.7.8.2 Design Data 

Voltages shall be as indicated in Table 2.30. 

Table 2.30 Control, Relay, and Auxiliary Voltages 

 
Auxiliary power 400/230 V AC three-phase, 4/5 wire with system earthing TN-C-S 
General auxiliary voltage supply 220 V DC2-wire insulated system 
Tolerances are +10% - 15% measured at the consuming objects 

2.7.8.3 Control, Relay, Metering and Alarm Boards 

The boards shall be made of sheet steel of at least 2 mm thickness and be of vermin-proof design IP 
43 according to IEC 60529. Boards shall be wired at the Contractor's workshop before delivery to 
Site. To facilitate transportation, the boards should be assembled in convenient sections before 
delivery. 

All boards shall have a maximum height of 2,300 mm. The boards shall be equipped with a master 
key-locking system. Each board shall have lighting that is switched on when the door of the cubicle 
is opened. Humidity controlled heaters shall be provided. 

Terminal blocks for cable termination shall be mounted on the sides inside the boards and all cable 
entrances be supplied with glands. Terminal blocks for CT circuits shall be equipped with testing 
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plugs for commissioning purpose. All boards shall be connected to the general earthing system. 
Each board shall be labeled. 

2.7.8.4  Operation and Indication, Control Systems 

General 

All control and indication circuits shall be designed for 220 V DC. Fuses for various DC circuits for 
control, relay protection, indication, etc., shall be mounted in separate boards. Each circuit shall be 
supervised by voltage relays giving alarm in case of lost voltage or tripped fuse.  

Interlocking System 

A complete interlocking system shall be incorporated in the operating circuits for motor-operated 
disconnectors. The purpose of the interlocking system is to prevent opening of disconnectors while 
circuits are still loaded. An earth switch shall be mechanically interlocked to the disconnector to 
which it is attached. 

Indicating Instruments 

The indication instruments shall have dimensions 96 mm x 96 mm and be flush-mounted. The 
indication instruments shall be of angle type with 240° scales, indication errors shall not exceed 
±1.5% of the full-scale value. The instrument scales shall have a white background and the same 
design of figures and gradation. The indicated values shall be given directly without constants such 
as x10 and the like. Panel instruments shall be provided as indicated in Table 2.31. 

Table 2.31 Panel Instrumentation 
Panel 220 kV 110 kV 20 kV 
Line/Feeder Bay 3 x V 

3 x I 
3 x V 
3 x I 

3 x I 
3 x PF 
3 phase MW with ± scale 
3 phase MVAr 

Transformer Bay 3 x I 
3 x PF 
3 phase MW 
3 phase MVAr 

3 x I 
3 x PF 
3 phase MW 
3 phase MVAr 

3 x I 
3 x PF 
3 phase MW 
3 phase MVAr 

Busbar Bay 3 x V 3 x V 2 x 3 x V 

2.7.8.5 Alarm Equipment 

An alarm annunciator shall audibly and visually identify the source and type of alarm. There is no 
requirement for a remote fault signal system. 

2.7.8.6 Relay Protection 

The proposed relay protection is listed in Table 2.32. The Contractor shall add all additional 
protection as necessary for their nominated plant and equipment: 
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Table 2.32 Proposed Relay Protection 

 

220/110 kV Feeder 

 Duplicate numerical distance protection scheme. Each protection scheme 
shall incorporate directional and non-directional over current and earth 
fault protection, circuit breaker fail protection, auto reclose, fault location 
and transient recorder functionality. The relays supplied for the duplicate 
relay protection scheme shall not be supplied by the same manufacturer. 
The distance scheme design will be carrier signal assisted and intertrip 
signaling provided as required. 

220/110 kV Busbar  Differential protection – high impedance, with two main zones and one 
check zone 

220/110/20 kV Transformer 

 One multi-function HV over current relay One multi-function LV over 
current relay One multi-function differential transformer mounted 
protection including, Winding and oil temperature low level alarm, Winding 
and oil temperature high level trip, Oil level alarm, Gas relay (Buchholz 
relay), pressure relay 

20 kV Feeder  Multi-function feeder over current, earth fault and over current relay  
20 kV Busbar Over-voltage and under-voltage protection. 
 

The relay protection shall consist of numerical type relays with self-supervision. Each relay 
protection shall have test facilities of a type enabling testing of the entire relay combination while 
the protected part is in service. It shall be possible to block all tripping impulses by means of 
switches. 

The setting ranges of the relays shall be selected to fit into the existing selectivity plan. All ranges 
will be settled at a later stage. All relay protection shall have individual indicating devices and be 
designed for easy resetting both by local and remote operation. 

Possible influence from induced voltage in a control cable shall be taken into account, e.g. 
introducing barrier relays between relay protection and outgoing cables to switchgear, etc. Tripping 
outputs shall be of high-speed type. Tripping contacts shall be of heavy-duty design to obtain 
required contact duty for breaking. 

2.7.8.7 Metering Equipment 

Energy meters shall be provided as indicated in Table 2.33. 

Table 2.33 Energy Meters 

Panel 220/110 kV 20 kV 

Line/feeder Bay 

kWh delivered, kWh received, Four-quadrant 
kVArh with data access facilities and pulse 
output, class 0.2 

kWh delivered, Four-quadrant kVArh, 
With data access facilities and pulse 
output, class 0.2 

Transformer Bay 

kWh delivered, kWh received Four-quadrant 
kVArh with data access facilities and pulse 
output, class 0.2 (on 110 kV side of 220/110 
kV auto transformer on the 20 kV side of 
220/20 kV transformer)  

 
Meters installed for monitoring of energy consumption shall be kWh delivered and kWh received 
for kWh (MWh) and four quadrant for kVArh (MVArh). Accuracy class for meters shall be 0.2 for 
active energy and 0.5 minimum for reactive energy. Meters shall have the facility for remote 
interrogation via modem and the SCADA/CSCS and shall provide pulsed outputs to the metering 
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data processors. Two data processors (main and backup) shall be supplied for recording and totaling 
metering pulses, with programmable 20 or 30-minute printout facilities and 20 inputs minimum for 
each processor. 

Each meter shall be provided with a testing terminal block enabling the meter to be switched off in a 
simple manner. 

2.7.8.8 Control Cables and Earth Wires for Control Systems 

Control Cables 

Control cables shall be of multi-core type, PVC insulated, with screen and copper conductors. 
Cables shall be termite-proof in an approved manner. All cables shall be laid in plastic pipes of a 
suitable size and standard. Medium voltage, low voltage and control cables shall be laid in separate 
pipes. 

For low level signals, e.g. outputs from transducers, cables shall have conductors of tin coated 
stranded copper wires and screen of aluminum foil and copper wires (Electronic cables). Cables 
containing more than 10 cores shall be so dimensioned that at least 25% of the cores will serve as 
standby cores. 

The cables shall comply with design criteria detailed in Table 2.34. 

Table 2.34 Design Criteria - Control and Electronic Cables 

Cable  Control  Electronic 
Nominal voltage 230 V  0 - 220 V 
Maximum current  10 A  2 A 
Insulation level 0.6/1 kV  0.6/1 kV 
Frequency DC or 50 Hz  0-1000 Hz 
 

As a protective jacket the cable shall have an extruded sheath of grey or white PVC in waterproof 
color marked with: 

• Name of manufacturer 
• Year of manufacture 
• Cross-section area of phase-conductors and number of cores. 

 
The cables shall be delivered in full lengths and, consequently, no joints are permitted. Cable 
terminations are normally not needed for these types of cables, however all cable terminations shall 
be provided with cable glands. 

Earth Wires for Control Systems 

All control boards, relay boards, marshalling boxes, transformers, apparatus, etc., shall be connected 
to the main earthing system. 

An earth bar shall be installed in the control building for transition of earth wires in the different 
rooms. The earth wires shall be separated from control cables, etc. The earth wire system shall be of 
stranded copper wire designed for the maximum prospective fault current. 

Secondary Circuits 
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Auxiliary cables shall be PVC-insulated for a test voltage of 2 kV, 50 Hz and shall be screened or 
metal-sheathed.  The conductors, screens and metal sheaths shall be made of copper. 

The following minimum areas shall be applicable: 

Current circuits for protection relays  2.5 mm2 
Instrument, voltage and control circuits   1.5 mm2 

 
The auxiliary cables shall be designed for a maximum voltage drop from voltage transformers to 
instrument and meters of 0.1%, and to relays 1.0%. Total burden shall not load the secondary 
winding of voltage transformer more than 75% of rated burden. Total burden shall load the 
secondary winding of a current transformer between 25% and 75% of rated burden. 

The screen of control cables in connection with the outdoor switchgear shall generally be earthed at 
both ends. All other cables shall generally be earthed at one end only. In case of earthing at one end 
only, the location of the earthing shall be indicated on the diagrams. 

Auxiliary conductors in apparatus cubicles such as control and relay cubicles, etc. shall be stranded 
PVC cables with a minimum area of 1.5 mm2. 

Conductors within cubicles and between terminal blocks and apparatus shall be laid in plastic ducts 
or covered with plastic bands. Conductor ends not connected to compression-type terminal blocks 
shall be provided with approved claw washers, which neatly retain all strands. Wiring shall be 
arranged to give easy access to the terminal of relays and other apparatus. All jointing and tying of 
wires shall be carried out only at the terminal points. 

Spare cores, if any, shall be connected to terminal blocks in cubicles and marshalling boxes. 

Boards and Marshalling Boxes for Control Systems 

Boards and marshalling boxes shall be made of steel and designed for adverse conditions and be 
vermin-proof. The doors shall be of the lift-off and hinged type. Boards and boxes for indoor 
installation shall fulfill Degree of Protection IP 43 according to IEC 60529. Boards and boxes for 
outdoor installation shall fulfill Degree of Protection IP 54. 

The cables shall be mounted so that they are protected against damage and vibrations. The cables 
shall enter through glands, which shall properly be above the gland plate to prevent moisture from 
entering the cables. 

Boards and marshalling boxes located outdoors or in damp surroundings shall have ventilation and 
drainage openings as well as a heater for connection to 230 V, 50 Hz. They shall also be provided 
with lighting equipment. Boards and marshalling boxes and equipment installed in them shall be of 
satisfactory corrosion-proof design. All box openings shall be screened for protection against 
vermin, and be so arranged that entry of water is prevented. For screening of the holes, netting with 
at least one mesh per mm shall be used. 

All marshalling boxes shall be placed at normal working height and shall be sufficiently spacious to 
facilitate the connection of leads. They shall be so designed as to make markings easily legible. 

Not more than two cores shall be connected to each side of a terminal block. Each board and box, 
etc., shall be connected to the station earth system by a copper wire with a minimum area of 25 
mm2. 

Terminal Blocks 
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All terminal blocks shall be equipped with visible isolating arrangements for testing purposes. They 
shall be provided with sockets for banana plugs, at both sides. The terminal blocks shall be insulated 
for 500 V and shall have provisions for marking. The terminal blocks shall be mounted to give easy 
access to wires, terminations and ferrules. The terminal blocks shall also give a clear view of the 
arrangement of the cable tails. 

Terminals connected to 400/230 V shall be properly protected and separated from control circuits. 

2.7.8.9 Auxiliary Power Transformers 

General 

The auxiliary power transformers shall be 3 phase, oil immersed. The design shall comply with IEC 
60076 and be rated in accordance with Table 2.35. 

Table 2.35 Auxiliary Power Transformers 

 
Location All Substations 
Rated power  100 kVA 
Rated frequency  50 Hz 
Rated voltage 20 ± 2 x 2.5 %/0.4 kV 
Impedance voltage  4% 
Vector Group  Dyn11 
Cooling  ONAN 
Design fault levels, HV-winding  500 MVA 
 

The auxiliary power transformers shall be of a suitable type for service under the specified ambient 
conditions. 

The transformers shall be capable of withstanding continuous operation at the rated power and at a 
voltage 10% higher than the rated voltage without causing dangerously high temperatures or 
abnormal vibration. 

The transformers shall be designed with cable entry boxes for direct cable connection on the 
medium voltage and low voltage side. Oil or compound filled cable boxes are not permitted. 

Oil 

The oil shall contain at least 0.3 per cent by weight oxidation inhibitor of type diterbutyl paracresol 
(DBPC) according to IEC 60296. The oil shall not contain PCBs. If oil samples taken from the 
transformer on delivery contain 2 ppm or more of PCB, the Employer has the right to refuse the 
delivery of the transformer. 

Accessories 

The following accessories shall be provided for the transformer: 

• Bushings for HV side 
• Cable entrance boxes for LV side 
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• Marshalling box including terminal blocks for connection of external cables to the 
transformer accessories 

• Oil temperature indicator 
• Valves for filling and draining the oil 
• Lifting devices such as eyes or hooks for lifting the complete transformer with oil and for 

lifting the coil and core assembly alone. 

2.7.8.10 Auxiliary Power Equipment 

Motors 

Electrical motors shall fulfill the following requirements: 

• Insulation Class F 
• Enclosure Degree of Protection IP 54 
• Cooling design IC 4 

 
They shall have protected drainage holes, and be capable of operating continuously under equal 
service conditions without exceeding the specified temperature rises. All motors required to operate 
in damp or humid conditions or located outdoors shall be supplied with electrical heating equipment 
in order to protect the windings against moisture. 

Low Voltage Boards 

The requirements for boards are where applicable also valid for boxes for separately mounted 
apparatus. Boxes outdoors shall fulfill Degree of Protection IP 54 according to IEC 60529 and have 
thermostat-controlled heaters, ventilation and drainage. 

All cables shall be connected to the boards with terminal blocks of approved type located near the 
cable entry. Cables with large cross-section areas are permitted to be connected directly to the 
apparatus. 

All auxiliary circuits shall be connected to terminals with isolating arrangements having 4 mm 
banana plug sockets on both sides. All boards shall have 10% spare terminals for power circuits and 
10% for auxiliary circuits. All distribution boards shall have 20% spare space for future extension. 

The boards shall be complete with terminal block marking, full set of circuit breakers, switches and 
fuses as well as with other components required. The boards shall be designed for erection on wall 
without rear access. The operation devices for switches and control switches shall be operated from 
the front of the board without the doors being opened. The expanding gases developed in case of a 
short-circuit shall be directed in a safe direction in order to prevent injury to persons being near the 
board. 

AC Boards 

Boards for 400 V AC shall be of metal-enclosed of panel type and vermin-proof designed, Degree 
of Protection shall be IP 43 according to IEC 60529. 

The boards shall have Cu busbars for phases, neutral (N) and protective earth (PE). The neutral 
busbar shall also have full insulation against earth and be connected to earth with one link in the 
board only (power system TN-C-S). The earth busbar shall preferably be located near the outgoing 
cable terminals. 

DC Boards 
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Main and battery boards for 220 V DC shall be plastic-enclosed of panel type and vermin proof 
designed, degree of protection shall be IP 43 according to IEC 60529. 

Distribution boards for DC may be metal-enclosed, but shall fulfill all requirements as for the main 
board. The battery boards shall have separate enclosures and shall be mounted as near the batteries 
as possible. 

LOW VOLTAGE APPARATUS 

Circuit Breakers 

Circuit breakers shall be capable of interrupting the available short-circuit energy. Miniature circuit 
breakers shall be used for all loads 430 V / 80A and below. 

Air Break Switches 

The low voltage switches for the AC boards shall be of Utilization Category AC 23 and DC 23 
respectively. The switches shall be front-operated and have distinct ON-OFF markings and have 
provision for locking. Switches on the main boards shall be of plug-in type. 

Switch Disconnectors 

Switch disconnectors shall be of utilization category AC 23 (DC 23). Switch disconnectors shall be 
operated from the front of the box and have distinct OFF-ON markings with possibility for locking 
with padlock in OFF position. 

Fuses 

Power fuses shall be of blade type according to IEC 60269 - 2A Section I. Fuses maximum 25 A 
may be of screw type DII (IEC 60341). The fuses shall have a visible indication device. For small 
apparatuses, miniature fuses 5x20 mm (IEC 60127) may be used. 

Control Switches 

Control switches shall be designed for 10 A and be marked OFF-AUTO-ON, etc. Control switches 
shall be operated from the front of the cubicles. 

Current Transformers 

Current transformers shall be of the dry type for mounting on busbars or cores. Secondary current 
shall be 1 A. 

Measuring Instruments 

Voltmeters and ammeters shall have dimensions 96 mm x 96 mm and be flush-mounted. The 
indication instruments shall be of square type with 240° scales, indication errors shall not exceed 
±1.5% of the full-scale value. The instrument scales shall have a white background and the same 
design of figures and gradation. The indicated values shall be given directly without constants. 

2.7.8.11 Diesel Generator 

Diesel generation is beyond the scope of this specification. 
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2.7.8.12 Solar Electric System 

Solar electric system design is beyond the scope of this specification. 

2.7.8.13 Lighting, Fittings and Accessories 

General 

Lighting fittings shall be of fluorescent type with electronic type ballast and have power factor 
compensation. All fittings shall be delivered complete with lamps. 

Indoor Lighting 

The lighting fixtures shall be surface mounted. Fittings for indoor lighting shall be IP 23 according 
to IEC 60529. 

Outdoor Lighting 

Fittings for outdoor lighting shall be splash-proof IP 54 according to IEC 60529. The outdoor 
lighting shall be operated by means of a photocell relay, connected to a changeover switch, mounted 
in the lighting board, with three positions: ON; PHOTOCELL RELAY; OFF. 

Socket Outlets 

Single phase socket outlets shall be Shucko (CEE 7/4), 16A. Three phase socket outlets shall be 
splash-proof, 3P+N+PE according to IEC 60309. Outlets shall have a load breaker mechanically 
interlocked with the male device.  

Socket outlets shall be provided as indicated in Table 2.36. 

Table 2.36 Socket Outlets 

 

SVC Control room   
three 16 A, 230 VAC  
one three phase, 16A, 400 VAC 

Auxiliary room    
three 16 A, 230 VAC  
one three phase, 16A, 400 VAC 

Office    three 16 A, 230 VAC  
Store room and workshop two 16 A, 230 VAC  
Kitchen two 16 A, 230 VAC 
WC- bathroom one 16 A, 230 VAC 
Adjacent to outdoor power transformers  one 125 A, three phase outlet for oil treatment plant. 
 

Lighting Intensity and Socket Details 

The intensity of the lighting installation shall be as detailed in Table 2.37. 

Table 2.37 Lighting Intensity 

 
Control, battery and auxiliary rooms  300 lux 
Office and kitchen 300 lux 
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WC/bathroom 200 lux 
Store room and workshop 200 lux 
Outdoor, entrance and gate 50 lux 
Transformer cells 50 lux 
Switchyard, in general 10 lux 
Emergency lighting in control room (design for 90 
minutes minimum) 50 lux 

2.7.8.14 Auxiliary DC System 

General 

The 220 V DC systems shall consist of two 220 V batteries, two rectifiers, one main battery board 
and DC distribution board. The 48 V DC systems shall consist of one 48 V battery, two rectifiers, 
one main battery board and DC distribution board. Battery supervision shall be included for each. 

For discharge test of batteries, a portable enclosed resistor and a fused test outlet at the DC board 
shall be supplied. It shall be possible to adjust the resistor for different load currents. 

The DC systems shall be designed for the power demand of the connected loads and a future 
extension of at least 30%, taking into account the load diversity factor and the maximum voltage 
drop. 

The battery shall have a sufficient capacity for maintaining the power supply of the connected 
systems for a period of six hours in the event of failure of the AC supply, without the terminal 
voltage falling below the nominal value by more than 10%. Furthermore, the battery must be 
dimensioned for a secure and selective operation of the short circuit protection devices (fuses). 

The rectifiers shall be designed to recharge the battery, up to 90% of rated C10-capacity within 12 
hours after a six-hours discharge, whilst supplying the connected loads at the same time. 

The voltage at individual components when the system is at no load must not exceed the nominal 
voltage by more than 10%, and must not fall below the nominal voltage by more than 15% when the 
system is at full load. 

Batteries 

The batteries shall have main design data per Table 2.38. 

Table 2.38 Batteries - Main Design Data 

Rated voltage  220 V ± 10% 48 V ± 10% 
Normal float charging voltage, maximum  100% x UN 100% x UN 
Lowest voltage, discharged battery  90% x UN 90% x UN 
Discharging time (100% of C10)  6 h 6 h  
Recharging time (90% of C10)  12 h 12 h  
Maximum fuse tripping time  5 s 5 s 
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The Contractor shall design the capacity of the battery system, using appropriate temperature 
correction factor, design margin and ageing factor, in accordance with IEE 485 Recommended 
Practice for Sizing Large Lead Storage Batteries for Generating Stations and Substations. The 
batteries shall be erected on non-corrosive stands and totally insulated from frames and earthed 
equipment. The batteries shall be of a type with transparent containers and be installed in maximum 
two layers in order to enable the observation of the acid level through the container walls. The 
batteries must be erected in such a way that maintenance and service can easily be carried out. Acid 
resistant vessels under the batteries shall be included. Each battery cell shall be equipped with 
explosive retarding valves. 

Rectifiers 

The rectifiers shall be of solid-state constant voltage charge type and have an automatic current 
limitation. The rectifiers shall be equipped with volt- and ammeters (accuracy class 1,5), indication 
lamps, main switch and a selector switch for automatic recuperative recharging (Float/Quick charge 
with locking device) as well as alarm indicators for AC supply failure, and quick charging. Test 
outlets for 4 mm banana-plugs shall be provided. 

Auxiliary contacts for above-mentioned alarms shall be provided for remote alarms, including a no-
voltage relay for AC-voltage. The rectifiers shall be enclosed in painted steel chassis with a degree 
of protection of IP 43 according to IEC 60529. 

DC-Supervision 

DC-supervision of the battery systems shall be provided and shall, as a minimum, consist of: 

• Over- and under-voltage supervision in two steps for each function of the floating voltage 
level. 

• Earth fault supervision. 
• Battery circuit supervision. 
• Fuse supervision for all fuses. 

 
If the DC-supervision is mounted in the rectifier it shall be connected at the external side of the 
rectifier fuse to prevent maloperation if the fuse will trip. Auxiliary contacts for the above 
mentioned alarms shall be provided for remote alarms. 

2.7.8.15 Auxiliary Power Cables AC/DC, Wires and Earthing 

General 

The cables and wires with accessories shall be continuously rated and suitable for service under the 
actual climatic conditions. The cables shall withstand all electrical, thermal and mechanical stresses 
under the stated service conditions, and at a voltage of 10% above the rated value. The insulation 
level shall be 1 kV. Special mechanical protection of the cables shall be provided where required. 
The cables shall be protected against the short circuit current and earth fault current by fuses, with 
exception of use in current measuring circuits. Cables shall be protected against direct sunshine. 
Cables shall be marked with designation according to the cable list. 

Design 

The cables to be used shall be PVC-insulated, PVC-sheathed with copper conductors and copper 
screen. The neutral conductor shall be of the same cross-section as the phase-conductors. The 
surface of the sheath shall be marked as follows in English: 
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• Name of manufacturer 
• Year of manufacture 
• Cross-section area of phase-conductors and number of cores. 

 
Cable Accessories 

General 
The minimum requirement for cable joints and cable terminations are that they after installation 
shall withstand the environmental and climatic conditions as the cable itself. They shall also fulfill 
the same electrical standards as the cables regarding insulation and current rating. 
Cable Joints 

Jointing shall be avoided. If jointing is anyway deemed necessary by the Contractor, he shall obtain 
the approval of the Employer. The jointing of conductor ends shall be done by pressing or screwing 
technique. The insulation may be restored by taping, molding or shrinking techniques. 

Cable Terminations 

Connection of low voltage cables to distribution boards, contactor cubicles, motors, etc., shall be 
carried out by removal of the insulation to the required length of the conductors and by connecting 
the ends to the terminals. The terminals shall be of screw-joint type. Special cable terminations are 
thus not needed. 

Earth Wires 

All switchboards, transformers, apparatus, etc., shall be connected to the main earthing system. 

2.7.8.16 Line Protection Signaling Systems 

A trip signaling system via an optical ground wire (OPGW) system shall be installed to send/receive 
all trip signals related to the 220kV, 110kV, and/or 20kV line bays. This shall operate via the 
Synchronous Digital Hierarchy (SDH) equipment over the interconnecting optical ground wire 
(OPGW) system. Alternatively, line protection may use independent fibers depending on the 
Bidder’s design. 

Receipt of a trip signal from the remote substation shall be visually indicated. In addition, all relay 
protection, transformer guards, voltage supervision relays, etc. shall however be provided with 
indication to show that the respective device has been activated. The situation and the reason for 
any tripping shall be clear to the operator. All indications shall be manually reset. 

Teleprotection Equipment 

Digital teleprotection signaling circuits shall be provided on the SDH network for all transmission 
lines. The data circuits shall use the standard 64 kbit/s G.703 (ISDN compatible) interface and shall 
employ multiplex section protection between the communication sites at each end of the 
transmission line to provide maximum reliability. 

Teleprotection signaling equipment shall be provided at the SDH access channel level. 

The configuration of the teleprotection systems shall be in accordance with the following: 

A. 110 kV transmission lines 
The Contractor shall provide a single 64 kbit/s data circuit and 1 (one) set of teleprotection 
signaling equipment for each 110 kV transmission line. 
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B. 220 kV transmission lines 
The Contractor shall provide 2 (two) independent 64 kbit/s data circuits and 2 (two) sets of 
teleprotection signaling equipment for each 220 kV transmission line. 
 

The teleprotection signaling equipment shall be supplied, installed, tested and commissioned by the 
Contractor. 

Typically, each 220 kV transmission circuit is protected by two permissive schemes (under reach + 
over reach) and a direct intertrip scheme in each direction. Therefore at least three protection 
commands shall be provided for each teleprotection link. 

The teleprotection equipment shall ensure, with maximum security, availability and reliability, 
rapid, full duplex transmission of trip commands (direct or permissive), blocking. 

The equipment shall be of modular design and either be mounted into a slot of the communications 
multiplex equipment or installed in racks within the communications cubicle. It shall employ full 
solid-state microprocessor controlled circuitry techniques with self-monitoring functions. Exchange 
of faulty submodules shall be possible without switching off the communications equipment or 
influencing other channels. 

Computerized diagnosis/ testing and easy field programming (alarm levels, selection of permissive 
tripping/blocking signal features, etc.) of the equipment shall be possible. Programming and 
diagnosis shall preferably be carried out with a PC to be connected to the teleprotection equipment 
via a standardized service interface. Additionally, the equipment shall be furnished with local 
failure indications and potential free contacts for external alarm annunciation. As a minimum, the 
following alarms shall be generated and announced: 

• General (internal) fault 
• Auxiliary power supply failure 
• Faulty transmission path, exceeding a specified time (e.g. some seconds) 
• Signal-to-noise ratio too low, exceeding a specified time 
• Continuous command 
• Protection signal sent 
• Protection signal received. 

 
Test Facilities 

A test mode or test points shall allow checking of equipment under operating conditions. It shall be 
ensured that testing will neither disturb or damage the teleprotection equipment nor cause any 
malfunction of connected high voltage circuit-breakers. Proper functioning and any malfunctions of 
the equipment during testing shall be indicated via LEDs. Under no circumstances shall real 
tripping commands be blocked or limited during tests, in order that full protection of the high 
voltage system is maintained. Loop tests shall be possible from each terminal station without the 
need of personnel at the opposite station. 

2.7.8.17 Communications 

The communication system supply shall conform to relevant technical requirements of the latest 
current applicable Standards: 

ITU-T  International Telecommunications Union - Telecommunications 
Standardization Sector 

ITU-R  International Telecommunications Union – Radio communication Sector 
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IEC 60794  Optical Fiber Cables 
IEEE 1138  Construction of Composite Fiber Optic Overhead Ground Wire (OPGW) 

for Use on Electric Utility Power Lines 
BS6651  Protection of Structures against Lightning 
IEEE 1222-2003  Standard for All-Dielectric Self-Supporting Fiber Optic Cable 
TIA/EIA RS-598A  Color-coding of Fiber Optic Cables 

2.7.8.18 SDH Network 

General 

The primary optical network connecting substations with the National Load Control Center (NLCC) 
near Tarakhil and shall be based on Synchronous Digital Hierarchy (SDH) equipment using 
multiplexed channels on STM-1 (155 Mbit/s) links for data, telephony and protection signaling. The 
SDH equipment at each site shall be linked via optical fiber cable on the transmission lines 
(generally OPGW) or via microwave radio where specified. 

The SDH equipment is required eventually to fit in to a system wide communications network so 
the scope of supply shall include provision of equipment for future fiber optic links. In addition 
multiplex and sub-network connection protection is also required so some duplication is specified. 

Network Services 

The SDH network shall provide the following services: 

A. Telephone Network 
The telephone exchanges (PABX) at each substation shall be linked over the SDH network by 
2 Mbit/s G.703 E1 circuits. 
 
B. SCADA Data 
Digital communications shall be provided to connect the Remote Terminal Unit (RTU) of the 
CSCS at each site with the Network Control Center (National or Area Load Control Center) at 
Tarakhil. 10 Mbit/s IEEE 802.3 Ethernet data links shall be provided over the SDH. In 
addition, asynchronous serial links shall be provided for other equipment that may need 
interconnection. 
 
C. Teleprotection 
Digital teleprotection circuits shall be provided on the SDH network for all transmission line 
protection as described above. 
 
D. Performance 
The technical requirements of the equipment specified for the communications network are 
based on ITU-T Recommendations and other international standards.  Error performance 
objectives shall comply with ITU-T Recommendation G.826. 
 
E. Redundancy 
Each SDH terminal shall communicate via two separate fiber circuits in an actual ring or flat 
ring configuration. Where possible, these circuits shall be connected by separate transmission 
lines to form a true ring. 

2.7.8.19 SDH Multiplex Equipment 

General 
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Digital multiplex equipment shall be provided to perform the necessary multiplexing between 2 
Mbit/s and 34 Mbit/s tributaries at each site. The digital multiplex equipment shall also provide the 
optical interfaces to the fiber optic cables between the various sites. The digital multiplex equipment 
shall be in accordance with the latest ITU-T Recommendations for SDH equipment, namely; G.703, 
G.707, G.708, G.709, G.781, G.782, G.783, G.784, G.803, G.811, G.823, G.825, G.957 and G.958. 

Interfaces 

The types of interfaces required are: 

• STM-1 Optical 
• n x 2 Mbit/s 
• The characteristics of the multiplex interface shall conform to the ITU-T 

Recommendations for systems operating at 155 Mbit/s or 52 Mbit/s, namely: 
• G.709 for mapping and de-mapping 
• G.708, G.783 for MSOH and RSOH insertion and extraction 
• G.708 and G.709 for POH generation and termination 
• G.709, G.783 for Pointer generation and interpretation 
• G.708 for multiplexing 
• G.709 for scrambling and de-scrambling. 

 
STM-1 Optical Interface 

Optical interfaces shall be provided for connection to the fiber optic cable between the various sites. 
In addition to the general requirements listed above, the STM-1 Optical Interface shall conform to 
the requirements listed in ITUT Recommendation G.957. 

The interface shall operate at a nominal optical wavelength of 1550 nm and be suitable for operation 
over the required distances. The optical fiber on these routes shall conform to the ITU-T 
Recommendation G.652. For each link, the optical interface with the lowest transmitter output 
power that still meets the performance objective shall be supplied. 

The STM-1 Optical Interface card shall include flexible patch cords to connect the optical interface 
to the patch panel. The patch cords shall be terminated at the patch panel end in Type FC/PC 
connectors. These connectors are also preferred for the STM-1 Optical Interface. 

n x 2 Mbit/s Interface 

2 Mbit/s interfaces are required at each site to connect to primary multiplex equipment. Each 
interface card should accommodate at least 4 x 2 Mbit/s interfaces to provide the immediate 
requirement together with spare capacity for future growth. All 2 Mbit/s interfaces shall conform to 
the ITU-T Recommendations: 

• G.703 section 6 for electrical characteristics. The 120 Ω balanced pair option shall be 
used. 

• G.704 for functional characteristics 
• G.823 and G.783 for output jitter and jitter tolerance 

 
The 2 Mbit/s interfaces termination shall be 120 Ω balanced. 

Synchronizing 
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If a Primary Reference Clock for the synchronization of the SDH equipment is required, it shall be 
installed at the same location as the network management system and comply with ITU-T 
Recommendation G.811. 

Each multiplexer shall have the ability to choose the timing source between external timing, 
incoming STM-1 signal (155 Mbit/s) or incoming 2 Mbit/s. The order of priority in which these 
sources are chosen shall be programmable by the Employer. 

The synchronization architecture shall conform to the recommendations in ITU-T Recommendation 
G.803 section 6. Where required according to G.803, the Contractor shall provide slave clocks 
compliant with ITU/T Recommendation G.812. Also, the synchronization using the ring shall be 
configured in such a way that synchronization is not lost to any loop node with any single break in 
the ring. 

The SOH (Section Overhead) bits Z1 (b5-b8) shall be used to carry synchronization status messages 
as defined in the ITU-T Recommendation G.708. These status messages shall determine the source 
of the clock during normal and abnormal operation and shall be used to provide a robust 
synchronization network as described in ITU-T Recommendation G.803 section 6.2.7. 

Each multiplexer shall be provided with a synchronization output interface conforming to ITU-T 
Recommendation G.703 section 10. 

Jitter and Wander 

The jitter tolerance on the STM-1 interfaces (155 Mbit/s) shall be in accordance with the ITU-T 
Recommendations G.825 and G.958. The output jitter shall be in accordance with ITU-T 
Recommendations G.783, G.825 and G.958. The jitter transfer function shall be in accordance with 
ITU-T Recommendations G.783 and G.958. 

Channel Assignment 

The multiplex supplied in the Contract shall be configured by the Contractor to provide the 
specified reliability for the various types of services. 

The Contractor shall submit detailed multiplex design / channel assignment information to the 
Employer’s Representative for approval prior to commencement of manufacture. 

Installation 

The multiplex equipment supplied in the Contract shall be installed and tested by the Contractor. 
Following this testing, the equipment shall be subjected to an availability test to prove compliance 
with the ITU-T Recommendation G.826. 

2.7.8.20 Management and Maintenance 

Network Management 

A Network Management System (NMS) based on Open Systems architecture conforming to the 
ITU-T Recommendations M.3010 and G.784 shall be provided for the SDH network. This shall be 
provided as portable system incorporating the NMS software installed on a notebook/laptop PC 
together with appropriate interfaces and leads to allow the system to be easily moved between the 
areas covered by this Contract. Local interfaces shall be provided at each site to allow connection of 
the NMS. 
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The individual network elements (i.e. DXC and ADM units) supplied to this Specification shall be 
interconnected as a managed SDH sub-network according to the architecture of Figure 3.4 of ITU-T 
Recommendation G.784. 

In connecting the network elements to form this sub-network, the data channels used shall be 
configured in a ring-protected arrangement so that no network management capability is lost in the 
event of failure of any part of the ring. 

The interface to each network element shall be a Q3 interface as defined in the ITU-T 
Recommendation G.773. 

Maintenance Functions 

The Bidder shall provide details of alarms and parameters monitored in the multiplex equipment 
and presented to the network management interface. As a minimum, these parameters shall include 
those listed in section 4 ITU-T Recommendation G.736. 

In addition to signaling external alarms, these fault conditions shall generate consequent actions as 
listed in Table 1 of ITU-T Recommendation G.736. 

Control or Service Terminal 

Each network element shall be provided with an ‘F’ interface to allow maintenance staff to locally 
interface to the network element with a hand held terminal or portable computer. 

The maintenance technician shall be able to access locally all the information on alarms, settings 
and statistical information from each network element at the site. He shall also be able to change all 
software settings. The procedure for updating these software settings shall be designed to minimize 
the risk of the maintenance technician causing an inadvertent malfunction of the equipment. 

The Bidder shall also provide details of measurements and settings that can be controlled on the 
radio with this terminal. 

2.7.8.21 Telephone System 

General 

A modern digital Private Automatic Branch Exchange (PABX) shall be provided for each 
substation and switching station. Each PABX shall be inter-connected via 2 Mbit/s G.703 E1 digital 
trunks over the SDH network. 

The PABX shall be fitted with a 4-wire + E&M trunk to allow it to be connected to the local PSTN 
trunk at some time in the future, however for this project the Contractor shall supply and install two 
optical isolators and connect two incoming PSTN extension circuits, which will be arranged by the 
Employer. One PSTN extension shall be connected to a tele-facsimile (fax) machine and one to a 
telephone. 

Telephones and Faxes 

The requirements for telephones and faxes at each site are: 

Digital operator’s console:  1 
Analogue telephones:  At least 6 (one connected to a PSTN line) 
Fax machines:  2 (one on an internal extension and one on a PSTN line) 
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Telephones shall be installed at suitable locations within each station including in each office (if 
provided) and at the main operator’s desk. A fax machine shall be installed beside the main 
operator’s desk. 

The digital operator’s console for the PABX shall be located on the main operator’s desk. 

A structured cabling system shall be provided for the telephone network throughout the station and 
telephones shall be connected via suitable plug-in wall sockets located in convenient positions. 

Administrative software for the PABX shall be provided and installed on the NMS PC. The 
necessary connection cables shall be provided. The administrative software shall allow easy 
configuration (adds, moves and changes) by the operator and provide an ability to collect and 
display error messages, traffic statistics, billing information etc. 

PABX Facilities 

The PABX shall have the following facilities: 

• Subscriber interface 
o 16 x Analogue ports, expandable to 32 ports 
o 1 x Digital port. 

• Trunk interface 
o 1 x Trunk 4-wire + E&M port, expandable to 2 ports 
o 1 x Trunk FXS-FXS (hot-line) 
o 1 x Trunk 2Mbps port expandable to 2 ports 

• 1 x RS232 local maintenance communication port 
• Cable as required 
• Power supply: 230V AC station UPS supply, 220V DC battery supply or 48V DC 

communications supply. 
 

Requirements for the PABX: 

Hardware 

The PABX shall be of the Stored Program Control type constructed on modular principles. It shall 
be designed for full availability and be of the non-blocking type. It shall be constructed from 
components that require no routine maintenance. 

The specified line and trunk expansion shall be achieved by no more than plugging in additional 
cards. 

Software 

The operating software and PABX configuration shall be stored in non-volatile memory. When new 
system firmware is available it shall be possible to upgrade the unit locally with the support of the 
configuration system supplied. 

The PABX configuration software shall be supplied and installed on the computer as specified 
above. 

Numbering Principle 
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The numbering capability of the system shall be flexible with at least four digit numbers being used 
for internal extensions and four or five digit numbers for dialing other subscribers on the telephone 
network. 

The numbering plan shall be agreed with the Employer before implementation. 

Features 

The PABX equipment shall provide the following: 

• Automatic connection by dialing between all internal subscribers 
• Time billing for trunk calls 
• Direct dial in 
• Local extension to/from remote extension dialing 
• QSIG (PSS1) support 
• Conference call (up to 8 parties). 

 
The operator console shall be an LCD screen based system and shall provide the following 
functions: 

• Call hold 
• Call transfer (internal and external calls) 
• Break-in (intrusion) 
• Call release 
• Hands-free operation 
• Delayed ringing 
• Ability to connect hotline with telephone extensions 
• Display call status information on the LCD screen 

 
For subscribers, the following functions shall be supported: 

• Personal access code for dialing outside line (PSTN network), (or otherwise external 
trunk access shall be provided via the operator) 

• Call park/hold (camp on) 
• Call forward/divert 
• Call waiting 
• Recall 
• Direction select (call pickup) 
• Speed Dialing 
• Last number redial 
• Hotline 

2.7.8.22 Very High Frequency (VHF) Communication Systems 

A VHF communication system is required for voice communications. The system allocated 
frequencies are 163.425 MHz and 163.325 MHz. 

The scope of supply shall include, but not be limited to, the following: 

• VHF transceiver with code calling facility 
• Power supply unit for base sets 
• Antenna tower, Minimum 18 m, including guys, line traps, coupling devices, foundations, 

etc. 
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The transceivers shall conform to the following specifications: 

• RF output power:  30 Watts nominal 
• Nº of switchable channels:   6 Frequencies matching with the existing system 
• Channel separation:  25 kHz 
• Frequency control:  Synthesized 
• Display:  Digital LED/LCD 
• Audio output:  2 Watts with less than 10% distortion 
• Controls:  Power, volume, channel selection, code calling, operator selectable channel 

scan function, etc. 
 

The Contractor shall ascertain the height of the VHF antenna tower at all substations and switching 
stations after carrying out a VHF survey. The minimum height of the antenna tower, however, shall 
be 18 m as specified above. The RF output power shall be ascertained by the Contractor after 
carrying out survey and design according to ITU standards. 

The VHF mast shall be of galvanized steel. Aviation obstruction lights to be provided on VHF mast 
shall conform to the requirements of the Employer. The design wind velocity is 185 km/hr. 

The base antenna shall be an omni-directional ground-plane antenna. Maximum power input shall 
be 100 Watts with VSWR on tuned frequencies of 1.2. 

The base antenna coaxial cable shall be of copper conductor polyethylene foam insulated type. The 
attenuation shall not exceed 1.5 dB per 100 meters at 40 MHz. The characteristic impedance shall 
be 50 ohms. 

2.7.8.23 Computerized Substation Control System 

General 

This covers the design, manufacture, supply, installation, testing, commissioning and handing over 
of a microcomputer-based substation control system suitable for operation and data recording of the 
substations. All materials and parts that are not specifically mentioned hereinafter but are necessary 
for erection, assembly and operation of the equipment shall be furnished and are deemed to be 
included in the scope for this sub-section. 

The Computerized Substation Control System (CSCS) shall be a microcomputer-based control and 
monitoring system and include protection functions. 

A CSCS system is required for all substations. 

Design and Operation 

The arrangement shall follow the latest engineering practice, ensuring optimum continuity and 
reliability of supply and ensure the safety of equipment and the operating staff. The highest degree 
of uniformity and interchangeability shall be provided. 

All components shall be suitable for the local climate, storage of equipment shall be possible in 
closed rooms without air conditioning at a maximum ambient temperature of 55°C. The system 
offered shall be suitable for operation under electrical conditions (including electrical discharge and 
disturbance levels) existing in high voltage substations. 
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The equipment shall be pre-assembled and pre-programmed at the Contractor's works. It is 
understood that all auxiliary facilities/devices and services necessary are to be provided, i.e. for 
generation of database of displays programming and testing, adjustments, parameter setting etc. 

The design of the system shall be such that personnel without any computer background shall be 
able to operate the system with ease and shall incorporate user-friendly features without causing 
undue operational delay. 

The design of the hardware and software shall be suitable for 220/110/20 kV voltage levels used by 
the Employer to enable a standardized layout. 

The CSCS shall be designed for easy modification of hardware and software and for easy extension 
of the substation. Maintenance, modifications or extension of components shall not require a 
shutdown of the CSCS. Self-monitoring of single components, modules and data transfer channels 
shall increase the availability and reliability of the equipment and minimize maintenance 
requirements. Failure of individual components shall not force a total system failure. 

The entire substation shall be controlled and supervised at station level, while individual 220 kV, 
110 kV and 20 kV bays shall also be protected, supervised and controlled from the appropriate, 
control and relay panels. It shall not be possible to control the 220 kV, 110 kV and 20 kV bays at 
the same time from the station and individual bay level. 

The bay units shall be independent of each other and the operation shall not be affected by any fault 
occurring at the station level or in other bay units of the substation. 

Each substation control system shall consist of the following main parts: 

• Man Machine Communications (MMC) 
• Substation Control Computer  
• Serial high speed bus for data transmission between the different components via fibre 

optic links 
• Bay Units (BU) for local control and protection 
• Feeder related local control panels with mimic diagram pushbuttons and selector 

switches. 
• 10 Mbps Ethernet interface for remote communication over the SDH network. 

 
The MMC system shall only contain information that is related to presentation and control of the 
substation. 

Substation Control Supervision Functions 

All control and monitoring functions have to provide for a secure and reliable operation of the 
substation, the following are the minimum functional requirements: 

 
• Input of binary and analogue values 
• Control, interlocking, protection and supervision of the bays of the substation 
• Alarm handling in the bay computers and in the station computer 
• Analogue value processing 
• Indication of the bay and substation status 
• Indication of measured and processed analogue values 
• Station control via a monitor system 
• Automatic chronological control of standard switching routines 
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• All hardware, software and telecommunication facilities for future remote control and 
supervision of the substation from a future Network Control Center. 

• Emergency control of each bay from the related control panels 
• Synchro-check functions for all breakers 
• Display of trend values 
• Fault indication 
• Event recording 
• Evaluation and archiving of historical data. 

 
Man Machine Communication System (MMC) 

The MMC system shall be a high performance operator station with one operator workplace. The 
following functions are required: 

• Presentation of user defined displays (switching status and analogue values), standard 
displays, trend curve displays and reports 

• Effective and safe dialogues for manual control of the substation and for release of 
control sequence. Select before operation procedures are required 

• Presentation of alarms and events on the operator’s monitor and printouts on the printer. 
 

The HMI workstation shall incorporate security such that an operator has to log on by entering a 
user name and password before any interaction with the HMI is allowed. The system shall log any 
user out of if there has been no input activity for a user settable time. 

The HMI computer system shall be Personal Computer (PC) based and shall include or be equipped 
with the following minimum features: 

• High speed 64-bit Dual Xeon central processing units with processor clock speed of at 
least 2.66GHz, or if a RISC based processor is used, at least 1.5GHz 

• Minimum of 12GB DDR3. 
• Minimum of 1TB Hard Disk Drive. 
• 2GB NVIDIA Quadro 4000 
• Windows 7 Professional 64-bit 
• CD Read/Write, DVD Read Drive. 
• One x 10BaseT/100BaseTX Ethernet LAN port. 
• 101 key AT-type keyboard or equivalent 
• Optical mouse with at least 2 buttons. 
• At least one RS232C serial port. 
• Parallel port 
• At least 3 USB ports. 
• High performance graphic card with a minimum resolution to 1280 x 1024 and 16.7 

million colors that supports up to two monitors. 
• Two LCD flat screen monitors supporting up to 1280 x 1024 pixel resolution and 16.7 

million colors. Each monitor shall have a viewable area measuring at least 19 inches on 
the diagonal. 

• Audio support and speakers. 
 

The MMC shall include two high-speed printers with a standard RS232 interface. The first printer 
shall be a black and white type for continuous listing of all events occurring in the substation. A 
second color printer shall be supplied for graphic hardcopies of the displays and for reports. 
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Both of the printers shall be compatible with the portable servicing unit specified below. The 
printers shall be capable of printing on single sheet A4 and shall be supplied with 40 ink cartridges 
for each ink jet printer and 40 toner cartridges for each laser printer. In addition, 40 reams of paper 
per printer shall be supplied. 

The operator's keyboard shall have function keys that are configured to allow direct access to 
specific displays and functions. The operations procedure should be simple and easily understood. 

The configuration of new displays shall be possible without taking the CSCS off line. 

A DC/AC converter suitable for connection to the station battery shall supply the AC power for the 
MMC computer, monitor and printers. 

Bay Computers 

The bay computers shall be based on a microprocessor technology and a real time operating system. 

The bay computers shall perform all bay internal programs, command sequences, collection of 
signals and information, outputs of commands and signal processing including the processing of the 
signals from the protection system required for the different switchgear units of the corresponding 
bays. 

Generally the following tasks shall be performed: 

• Signal acquisition including signals from protection systems 
• Acquisition of measured and counted values 
• Monitoring of execution of commands 
• Data pre-processing 
• Data communication to the station computer and connected subsystems 
• Calculation of derived operational measured values 
• Generation of group signals 
• Self-monitoring routines. 

 
Power supply to the computers shall come from the station battery. The bay computers are placed 
together with all necessary input/output equipment in panels in the relay room of the substation 
control building. 

Emergency control is defined as control without electronic assistance. In this status other control of 
this bay is without interlocking. The emergency control requires a special key. Normal control of 
the bay from the station computer shall be disabled, if the emergency select key is in the emergency 
operation position. 

The electronic system shall be provided with functions for self-supervision and test. Each circuit 
board shall contain circuits for automatic testing of its own function. These circuits shall interact 
with a test and diagnostic program controlled by the central unit. 

Faults in a unit have to be indicated by the illumination of a red LED on the front edge of the unit. 
The time for fault tracing and replacement of a faulty unit shall be reduced to a minimum. The 
supervision shall also comprise the power supply system, the internal system bus and the ability of 
the central unit to communicate with different circuit boards. 

The power supply system shall have test terminals for all voltages used in the system. 
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The function and design of the switchgear interlocking systems shall be extremely reliable and safe. 
Perfect collection and processing of all switch-gear position of the whole substation must be 
ensured at all times and unclear information, such as intermediate switchgear positions, switchgear 
faults, faulty data transfer etc., must never allow switching operations. Control regulation and 
synchronizing functions shall require perfect collection and processing of all substation information. 
The information must be up to date and valid. Mal-operation of control and regulation facilities such 
as on-load switching of an isolator, switching on in an asynchronous state etc. shall be avoided. 
When the station level control and indication facilities fail, back up control shall be possible. 

Station Computers 

The CSCS shall include a computer for supervisory functions. This computer shall be equipped with 
a high performance microprocessor and a real time operating system. 

The station computer shall have access to all sub-systems at the bay level, collect signals and 
information, issue commands and perform the signal processing required for the substation. 

The computer shall be placed together with all necessary input/output equipment in panels in the 
control room. 220 V DC from the station batteries shall supply the computer. 

LEDs shall indicate the status of the respective circuits on the front of each input/output module of 
the station computers. 

CSCS Communication System 

Data shall be transmitted between bay and station computers by high-speed fiber optic data bus. 

Presentation, Supervision and Control 

The CSCS shall be equipped with two monitors, which are connected to the station computer. 

Display selection, parameter setting, alarm acknowledgement, selected printouts of reports and 
command outputs shall be performed from the operator’s keyboard. 

The system offered has to distinguish between alarm lists and event lists, selectable on the monitor 
by the operator. As well as the lists on the screen, there shall be a chronological print out of any 
alarm or event in an event log. 

An acoustic alarm shall sound to indicate abnormalities (alarm conditions) and all unacknowledged 
alarms shall be presented on any screen selected by the operator. The alarm shall be silenced by 
keyboard or pushbutton action. 

As a minimum, the following items shall be presented by the CSCS: 

• Station diagram showing the switching status of the substation 
• Diagrams of the different voltage levels 
• Substation overall alarm lists 
• CSCS internal alarm list 
• System status list 
• Substation overall event log 
• Section event list 
• Event and alarm log. 
• Trend graph showing critical station parameters such as import/export power and bus 

voltages. 
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Station Diagrams and Station Control 

The operational status of the substation, measured values of currents, voltages, active and reactive 
power flows, are to be presented on the displays. The station displays shall present diagrams for 
each substation voltage level. 

One display shall be able to show a single line with all the relevant data. The displays shall not take 
longer than 2 seconds to be updated, after selection by the operator. Layouts of the displays are 
subject to the approval by the Employer, the Employer's Personnel shall also be trained so that they 
can reconfigure the single line diagram. 

To ensure a high degree of security against unwanted operations, a special operation procedure 
requiring "select before execution" shall be provided. After "selection" the operator shall be able to 
recognize the selected device on the screen and all other switching devices shall be blocked. 

The computer shall check the interlocking conditions. The operator can only execute the command 
if the device is not blocked and interlocking conditions are not violated. After command execution, 
the operator shall receive a message, either about the new switching position or that the switching 
operation has been unsuccessful or has been refused. 

An integrated voltage-check and synchro-check function shall also be provided (separate from that 
used for auto-reclosing) for manual closing of the circuit breakers. The voltage-check function shall 
include live-bus/dead-line conditions, dead-bus/live line conditions and dead-bus/dead-line 
conditions. It shall be possible to set or sect any combinations of these conditions that will allow 
closing. For live-bus/live-line conditions the synchro-check function shall take precedence. 

The synchro check function shall allow circuit breaker closing only if the voltages on both sides of 
the breaker fulfill the pre-set conditions as to magnitude, phase and frequency difference. The 
voltages shall be considered in synchronism when their phase angles are measured to with the angle 
adjustable from 20 to 60 degrees. During synchronizing a closing order shall only be accepted, if the 
synchronizing conditions are fulfilled. 

Alarm List 

Faults and errors which may occur in the substation have to be tabulated in the substation alarm list 
and have to be processed in order to allow them to be transmitted in future to the Network Control 
Center. The alarm list shall replace a conventional alarm table. The alarm list shall constitute an 
actual evaluation of all station alarms. It shall contain unacknowledged alarms and persisting faults. 

Date and time of occurrence shall be indicated. The time shall be displayed beside each alarm. 

The operator shall be able to select pictures which contain only a section or subsection of the 
substation overall alarm list. The operator shall be able to acknowledge alarms at the keyboard. 
Acknowledged alarms shall be marked in the list. 

Faults that appear and disappear without being acknowledged shall be specially marked in the alarm 
list. The alarm list shall be presented on the display screen. It shall be possible obtain hardcopy on 
the printer. 

CSCS Internal Alarm List 
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The CSCS shall constitute an actual evaluation of internal CSCS alarms, e.g. of defective CSCS 
input/outputs or defective CSCS communication nodes. It shall contain unacknowledged alarms and 
persisting faults. 

System Status List 

The system status list shall show the CSCS configuration and the status of all devices in CSCS 
system. 

Event List 

The substation event list shall contain events that are important for the control of the substation, e.g. 
"Circuit Breaker Closed". The time has to be displayed before each event. The operator shall be able 
to call up the chronological event list on the monitor at any time for the whole substation or sections 
of it. A printout of each display shall be possible on the hardcopy printer. 

The events shall be registered in a chronological event list in which the type of event and its time of 
occurrence are specified. The latest 600 events shall be stored in the computer. Previous information 
shall be obtainable from the printed event log. The chronological event list shall contain: 

• Control operations initiated by the operator 
• Indication of change of position of circuit breakers, disconnectors and earthing devices 
• Indication of protective relay operations 
• Fault signals from the switchgear 
• Changes in the upper/lower limits of analogue measured values. 

 
Event and Alarm Log 

The event and alarm log shall consist of the spontaneous listing of events and alarms on the event 
printer. This log shall contain the same events as mentioned above, but chronologically printed as 
soon as they occur. Additionally, the event log shall contain all alarms, with the time of each 
occurrence. Each alarm shall be configurable, so that a second alarm message can be printed if the 
alarm disappears. Events which occur when the printer is off-line (e.g. because of being out of 
paper) shall be queued in the computer until the printer is again available. 

Quantity of Input and Outputs 

The signals to be primarily handled are at the 220 kV, 110 kV and 20 kV level, as indicated by the 
station single line diagram. The following signals shall be considered as a minimum: 

 
A. Binary inputs (single indications): 

• 8 per circuit breaker 
• 5 per disconnector 
• 4 per earthing switch 
• 16 per line feeder from protection 
• 6 from busbar protection; (220 kV only) 
• 50 general auxiliaries for the whole substation. 

B. Binary outputs (single commands): 
• 2 per circuit breaker 
• 2 per disconnector 
• 2 per earthing switch. 

C. Analogue inputs (8 bit measurement): 
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• 3 voltages per respective busbar sections 
• 3 voltages per line feeder 
• 3 voltages per transformer feeder 
• 3 currents per line feeder or bus-coupler 
• 1 active power per line feeder 
• 1 active energy counter per line feeder 
• 1 reactive power per line feeder 
• 1 reactive energy counter per line feeder 
• 3 currents per transformer winding 
• 1 active power per transformer 
• 1 active energy counter per transformer 
• 1 reactive power per transformer 
• 1 reactive energy counter per transformer. 
 

The measurement transducers shall be integrated in the CSCS at the bay level. In place of 
transducers, analogue values may be obtained via serial data link from protection relays, intelligent 
power monitors or other Intelligent Electronic Devices (IEDs). 

Power transformer 

All the status indications, binary outputs and analogues supplied with the power transformer and on-
load tap changer shall be made available to the CSCS and allowed for when sizing the CSCS, 
including: 

 
• Temperature alarms and trip signals 
• Oil temperature alarms and trip signals 
• Buchholtz trip 
• Group alarms from MCB in the local control cubicle 
• Status of the cooling fan groups etc. 
• Tap position of the tap changer 
• Commands for raising and lowering the tap position etc. 
• Local/remote 
• Master/Follower 

 
The measurement transducers shall be integrated in the RTU at the bay level, e.g. in the relay panel 
associated with the bay. The CSCS shall be capable of continuously trending a minimum of 20 data 
items selectable by the operator. 

Servicing, Testing and Programming Equipment 

Three portable servicing, testing and programming units shall be supplied. They shall be based on a 
standard laptop computer and portable printer. The portable servicing units shall be used for 
application programming, documentation, testing and commissioning. The portable servicing units 
shall be supplied with a CD ROM burner, 1000 CD ROM blank discs, and three 56 KBPS Modems. 
Any specialist software required shall be supplied free of charge, the specialist software shall 
include any future upgrades, user fees, support fees and license fees. 

The laptop-based portable servicing units shall be used for the following purpose: 

• Program entry 
• Program testing 
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• Fault tracing 
• Program amendment 
• Graphical program documentation 
• Uploading and downloading of programs including CMOS etc 
• Commissioning 
• Reading of values in the data base 
• Changing peripheral parameters 
• Programming/reprogramming of RTUs if software configurable. 

 
The portable servicing units shall permit the user to study changes in the substation. The units shall 
be able to monitor data in the CSCS while the system is in use and to present changing variables on 
the display screen, selectable in a tabular or graphical format. The portable servicing units shall be 
supplied at the beginning of the commissioning period and be available for training of the 
Employer's personnel. 

The programming entry procedure shall be based on a graphical user interface that provides the 
operator with visual control of the work. 

The portable servicing units shall deliver alphanumeric and full graphical documentation of the 
work such as printouts of the application program in graphical form. 

Both of the event printers of the MMC shall be compatible with the portable servicing unit. The 
event printers shall be capable of printing on single sheet A3 and A4 and shall be supplied with 40 
ink cartridges (or toner cartridges) each, and 40 reams of paper per printer. 

The engineering ports of all IEDs (protection relays, fault recorders, voltage regulators, RTUs, 
CSCS etc.) shall be connected via a serial network so they can be remotely interrogated from the 
Network Control Center when it is commissioned. A suitable interface with the SDH 
communications equipment shall be provided for this purpose. For example, one or more Terminal 
Servers may be provided on the Ethernet LAN. 

Software Capabilities 

The software shall consist of basic software modules and standardized supplementary function 
modules, the parameters of which can be changed depending on the layout and operational concept 
of the substation, as the operation and configuration of the substation may change over time. The 
software shall be either UNIX or LINUX based; or alternatively, MS windows operating system, 
with Windows 7 Professional 64 bit or latest Windows Server. 

Security of control selections is of paramount importance and every precaution shall be taken in the 
software and hardware design to ensure that spurious control operations are rejected by the system 
and cannot occur. Failure of communication either partial, total, intermittent or permanent, shall not 
lead to an erroneous control actions. Noise, either spuriously occurring or injected manually into 
any communication link shall not lead to a false control action. 

The system software shall be standard software that has been in use by other customers. 

The system shall restart automatically after failure or loss of supply voltage, and no real time data 
collected up to the time of power failure shall be lost. After restart, the system shall automatically 
boot up into operational mode. It shall be possible to test the CSCS while the substation is live and 
being controlled by the CSCS. The testing shall not present any hazards to the safe operation of the 
substation. Test facilities shall include functional and data tests. 
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The following software programming shall be deemed to be included in the scope of supply of the 
equipment and services as a minimum: 

• Design of the data base including entering all substation data 
• Design of one overall display representing the substation 
• Design of the displays for each voltage level 
• Design of a detailed display for each individual bay 
• Design of a display for station auxiliaries. 

 
Station Interlocking and Control Sequence 

The control program shall make it easy to reconfigure the system by adding new feeders (lines, 
transformers etc.) and future modification and extension of the station shall be possible without 
interference with the operation of other parts of the installation (e.g. moving of existing feeders 
including all parameters and settings to enable installation of new feeders). 

The interlocking concept shall be as follows: 

• The disconnector shall be operable only when the relevant circuit breaker is in the off 
position and the relevant grounding switch has been removed. Busbar change over shall 
be possible with the busbar isolators and bus coupler in the closed position without power 
supply interruptions. 

• The earthing switch is operable only when the disconnectors have been opened and the 
circuit is dead (i.e. no voltage) 

• Closing of circuit breakers shall only be possible when the relevant grounding switches 
have been removed and the protective relays and corresponding lock-out relays are not 
actuated or if they are actuated, the faults have been cleared and the respective lockout 
relays have been reset. 

• When a pressure drop signal is received from gas monitoring devices for SF6 circuit 
breakers, the tripping and closing signal shall be locked out. 

• The interlocking system is to be designed in such a way that testing is possible during 
normal operation of the CSCS. 

 
Station Metering 

The CSCS shall be connected to the digital outputs of the station metering equipment. The station 
computer software shall include the same software used in the laptop PC supplied for metering 
analysis. In future the automatic transmission of metering data to the Network Control Center as 
well as remote setting of meter parameters shall be possible. 

Program for the Delivery of Hardware and Software 

Before starting the manufacture of the CSCS equipment complying with this specification, the 
following shall be supplied as early as possible to the Employer: 

• A functional design specification (FDS) which describes in detail the equipment and the 
functions of the system to be installed 

• A program for FAT (Factory Acceptance Testing) 
 

Both these documents shall be supplied for approval by the Engineer. Their purpose is to ensure that 
the Contractor has interpreted the specified requirements correctly and that the FAT includes testing 
to the degree required before the equipment leaves the factory. 
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In addition to the above further documents shall be submitted to the Engineer for approval of e.g. 
the layout of all the station displays, the data base list and the documentation of the software in the 
form of graphical diagrams. No factory acceptance tests shall be allowed without the approval of the 
FDS and the FAT. 

Documentation 

The hardware and software documentation shall comprise of, but not be limited to hard copies and 
soft copies of the following: 

• Front view and side view of all different cubicles (front and side elevations) 
• Circuit diagrams for cubicles 
• Apparatus lists for cubicles 
• Connection tables for cubicles 
• Data base listings 
• Manuals for the MMC 
• Manuals for the station and bay computers 
• Programming manuals 

 
All system hardware and software documentation and all the application hardware and software 
documentation shall be supplied in the English language. 

Time Synchronization 

Accurate time synchronization shall be provided for all IED internal clocks including the CSCS, the 
HMI workstation, the Bay level controllers, fault recorder, protection relays and any metering 
clocks. 

The real-time clock or clocks within each device shall be synchronized to within 1mSec of Afghani 
time (UTC + 04:30:00.000) by a GPS clock provided at each substation and switching station. The 
GPS clock shall be connected to a suitable GPS antenna installed on the roof of the control building 
or at another suitable location providing adequate visibility to GPS satellites. 

The GPS clocks shall also provide both unmodulated and amplitude modulated IRIG-B signal 
outputs which can be used for time synchronization. If necessary, a Network Time Protocol server 
(NTP server) is to be provided to synchronize devices on the substation LAN. 

Proof of Quality 

Only experienced and technically capable manufacturers of Control and Protection Systems will be 
accepted. In order to establish their capabilities, the Bidder is required to present the following 
documents with their bid: 

• Block and functional diagrams showing the proposed control scheme 
• Technical specifications and descriptions of systems, catalogues of equipment and 

devices to be used 
• Brochures and references of the manufacturer supplying the CSCS 
• A list of references of similar CSCS systems installed in the last 5 years. 

2.7.8.24 Remote Control 

Philosophy 
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New substations and power stations shall be supplied with a built in SCADA interface, 
Synchronous Digital Hierarchy (SDH) communications equipment, and telephone equipment. The 
SDH equipment shall be connected to outgoing fiber optic cable and commissioned to communicate 
with other substations being supplied under the same contract. The stations shall be configured so 
they integrate with the overall NLCC SCADA and communications systems. 

Interface to the Network Control Center 

An interface shall be provided to connect to the Network Control Center (National Load Control 
Center). This shall be achieved by either providing a physical RTU or by providing a virtual RTU 
within the Computerized Substation Control System (CSCS). Connection to the Network Control 
Center will be by 10 Mbps Ethernet over the SDH communications system or via serial data 
communication over Power Line Carrier if provided. 

It shall be possible to fully remotely control and monitor each substation from the future Network 
Control Center. All control and supervision signals available to the local CSCS HMI workstation 
shall potentially be available to the remote control center interface, and selection of the required 
signals shall be by no more than configuration of a mapping table or equivalent within the CSCS. 

The CSCS shall support both, and be equipped with at least one of the following data 
communications protocols for the remote interface: 

• IEC 60870-5-101/104 
• DNP 3.0 (Level 3 implementation) 

 
Note that the NLCC will be responsible for the 220 kV and 110 kV HV systems, going down to the 
20 kV MV circuit breaker/disconnector of the HV/MV transformer. 

Minimum SCADA Interface Signals 

The following remote interface signals shall be provided as a minimum: 

A. Digital inputs: 
• 8 per circuit breaker (status - 2 bits, remote control available, alarms) – HV CBs and 

MV incomer CB only 
• 3 per disconnector (status - 2 bits, remote control available) – HV DISs and MV 

incomer DIS only 
• 2 per earth switch (status - 2 bits) 
• 16 per line feeder from line protection 
• 5 per transformer from transformer protection 
• 6 from busbar protection (220 kV only); 
• 20 communication system status and alarms 
• 50 general auxiliaries for the whole substation (typically auxiliary AC and DC system 

status and alarms, fire alarm, intruder alarm etc.) 
B. Digital outputs (commands): 

• Open/close per circuit breaker – HV CBs and MV incomer CB 
• Open/close per disconnector – HV CBs and MV incomer CB 

C. Analogue inputs: 
• 3 voltages per respective busbar sections 
• 3 voltages per line feeder 
• 3 voltages per transformer feeder 
• 3 currents per line feeder or bus-coupler 
• 1 frequency per busbar section 
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• 1 active power per line feeder 
• 1 active energy counter per line feeder 
• 1 reactive power per line feeder 
• 1 reactive energy counter per line feeder 
• 3 currents per transformer winding 
• 1 active power per transformer 
• 1 active energy counter per transformer 
• 1 reactive power per transformer 
• 1 reactive energy counter per transformer. 
 

All the status indications, binary outputs and analogues supplied with the power transformer and on-
load tap changer shall be made available to SCADA including: 

• Winding temperature and temperature alarms and trip signals 
• Oil temperature and temperature alarms and trip signals 
• Buchholtz trip 
• Group alarms from MCB in the local control cubicle 
• Status of the cooling fan groups etc. 
• Tap position of the tap changer 
• Commands for raising and lowering the tap position etc. 
• Local/remote status 
• Master/Follower status 

2.7.9 Civil Works 

2.7.9.1 Execution of Works 

The civil works shall include all necessary supply of equipment and materials, design, construction, 
excavating, refilling, etc. to complete a functioning substation. The civil works shall include the 
following main parts: 

• Forming of the site to ensure correct surface drainage 
• Leveling and compacting of substation area 
• Gravelling of the complete substation area 
• Install control building, office, workshop, storage room, battery room, kitchen and toilet 
• Install air conditioning and heating equipment for the control building 
• Install water well and storage facility; wastewater and septic tank facility 
• Install drainage system for the complete substation area 
• Excavation and backfilling as required 
• Construct new internal roads 
• Construct fences and gates 
• Construct new oil interceptor tanks for all transformers 
• Construct concrete foundation for all apparatus 
• Construct steel structures and apparatus supports as required 
• Construct concrete fire protection walls each side of all main transformers. 

 
Leveling of Site 

A removal of top soil shall be carried out down to a minimum depth of 0.5 m. 
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The Contractor shall level the area by excavating the high areas and filling and compacting the low 
areas. Any soft soil or other material unsatisfactory for the leveling work shall be excavated and 
removed from the Site. 

After the bulk excavation and the filling and compacting works have been carried out, the 
Contractor shall remove any remaining high spots and fill in any depressions so that before the 
commencement of any construction work, the whole of the area has been leveled to the requisite 
ground level to the satisfaction of the Employer. 

All necessary retaining walls shall be included in the contract. 

Setting Out 

Before any excavation of filling work begins, the Contractor shall set out accurately all excavation 
and filling lines according to the drawings and shall satisfy himself as to the correctness of all site 
levels shown on the drawings. During the work, the Contractor shall ensure that the excavation and 
filling follow the said lines, and the Contractor shall set out as necessarily as the works proceed, 
profiles and other markers for leveling purposes and he shall be in agreement with the Employer 
about the levels of the said profiles and markers. 

Excavation 

The Contractor shall excavate the ground to the lengths and widths and exact depths as indicated on 
the drawings required for the construction of the works. In cases where the bearing capacity of the 
subsoil under foundations or roads is insufficient, the excavation shall be continued to such greater 
depth as may be necessary. Based on the existing ground water level, the foundations shall not be 
deeper than necessary. All excavation may be carried out mechanically, but the final shaping and 
trimming of the sub-grade below foundations, etc. shall be done by hand. The Contractor shall 
handle and remove as necessary all water from a whatsoever source which may come into the 
excavations and he shall provide, maintain and remove on completion all planking, strutting, 
shoring or piling required to support the sides of the excavation.  

The Contractor shall report all cases of unsuitable or weak ground to the Employer and shall follow 
the instructions given by the Project Manger during the excavation works. If due to negligence or 
mistakes on the part of the Contractor any excavations be taken to a level lower than that shown on 
the drawings or stated in the specification or required for the works, the Contractor shall at his own 
cost fill in the voids so formed to the proper level with approved fill material well compacted or, if 
necessary, under foundations and the like with approved blinding concrete.  

Filling and Compacting 

Filling of areas and around foundations and backfilling of trenches shall be executed in such a way 
and to such extra depths as will ensure that final surface after settlement and compacting conforms 
to the specified levels. All filling material shall be free from cinders, ashes, refuse vegetation or 
organic material, boulders and other unsuitable material. 

All fill material shall be well compacted by mechanical means until a high degree of compacting is 
obtained. The filling material shall be placed in even layers of a depth not greater than 0.4 m and 
each layer shall be thoroughly compacted. A suitable power-driven roller of at least 5 tons weight, 
making at least 10 passes for each layer shall be used. For backfilling of narrow and steep sections, 
the thickness of each layer shall be maximum 150 mm, each layer being compacted to required 
density by using a vibrating plate compactor. Filling and compacting around any pipes, cables or 
ducts shall be done by hand using selected materials for a depth of at least 0.5 m above such pipes, 
cables or ducts. 
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The Employer’s instructions regarding the addition of water to improve compacting of fill must be 
adhered to. For fill under roads and foundations every effort shall be made to compact the fill 
material at its optimum moisture content for compacting. In any case, the dry density of the 
compacted soil shall not be less than 95% of the maximum density according to ASSHTO T180. 

The complete substation area shall be surfaced with a 100 mm layer of crushed aggregate, size 32-
64 mm. 

Leveling 

Depending on the ground socket level, leveling to the surroundings might be needed. The slope of 
such shall be between 1:100 and 1:50. 

Disposal of Surplus 

The Contractor shall remove from the Site all surplus soil or other excavated material not required 
or not suitable as fill material. Such material shall be transported to spoil dumps located as agreed 
upon with the Employer. 

2.7.9.2 Drainage 

The Contractor shall install an adequate drainage system for the new substation area. Building down 
pipes shall be connected to the drainage system. Open ditches are not allowed within the substation 
area. 

The drainage system shall be designed for the relevant local climatic conditions. 

2.7.9.3 Roads 

The Contractor shall arrange for roads in the new switchyard for transport of the transformer to the 
transformer cell and for passage of a car to the control building. The roads shall be about 6 m wide 
and shall be surfaced with asphalt or concrete. 

Irrespective of the type of bituminous surfacing proposed, a prime coat of at least 0.8 litre/m2 shall 
be uniformly sprayed to penetrate and seal the surface of the base course. 

Concerning the wearing course, the Contractor may propose a double seal coat or premixed 
asphaltic concrete. The proposal shall account for rates and types of bitumen and aggregates, plant 
and method of application. 

The allowable tolerances are as specified in Table 2.39. 

Table 2.39 Substation Road Tolerances 

 
Thickness +6 mm - 0 mm 
Level ±20 mm 
Maximum deviation -6 mm from a 4 m straight edge. 

2.7.9.4 Foundations 

The foundation for the transformers shall be constructed in reinforced concrete, with space for the 
whole oil volume of the transformer under the crushed aggregate and steel grating. 
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Transformers shall be separated by a fireproof wall. 

Foundations shall normally be placed on virgin soil or well-compacted fill. 

If excavation has been performed to greater depth than required, sand or gravel shall be placed at 
bottom of the pit to bring the excavation to the required elevation. Such material shall be placed and 
compacted in layers not exceeding 100 mm. Excavation pits shall be kept dry during construction 
and erection of foundations. Backfilling of the pits shall not be carried out until the Employer has 
inspected and approved the foundation. 

Excavated soil may be used as backfill if it is suitable for compacting. Rock and soil not suitable for 
compacting shall be removed and replaced with a suitable backfill to the satisfaction of the 
Employer. Backfill shall be placed in layers approximately 150 mm thick. Each layer shall be 
carefully compacted by means of a suitable plant. 

2.7.9.5 Building 

General 

The rooms shall have painted concrete floor, with a sufficient extent of cable channels for 
installation of control and auxiliary power cables. All cable penetrations in floor and walls shall be 
sealed with fire resistance material. All cable penetrations in outer walls shall be protected against 
the ingress of water. 

Design 

The substation building shall be constructed of reinforced concrete for beams and pillars with brick 
walls. The construction shall have good thermal isolation to minimize the need of air cooling. 
Internal walls shall have a fire resistance for 60 minutes. The penetration seals between these rooms 
shall also meet this requirement. All air inlets and outlets shall be provided with applicable filters to 
avoid pollution of the rooms. The outer doors and windows shall be sealed. 

The design shall provide enough space for erection, operation, service and maintenance of the 
substation as well as for the future expansion of the control equipment with 100%. 

The floors shall be steel toweled and painted in an approved manner with resistant epoxy paint. The 
internal wall and roof surfaces shall be painted in an approved manner with suitable plastic paint. 
The external walls shall be painted in an approved manner with suitable plastic paint. Walls below 
ground surfaces shall be painted with bituminous coat. The quality and colors as well as the 
application of the paints shall be approved by the Employer. The Contractor shall submit detailed 
information, samples and the manufacturer's recommendations for the paints for approval. The 
painting shall be carried out in an efficient and professional manner to the satisfaction of the Project 
Manger. 

Down pipes shall be provided to lead the rain water from the roof to drainage, which shall be 
adequate to prevent water from entering the building and from the formation of pools on the ground 
near the building.  

Lockable doors, complete with frames, shall be provided. They shall have the same fire resistance 
as the walls. The doors shall be dimensioned for transport of goods even after the completion of 
works. 

Installations 
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In order to maintain a temperature in the building below +25°C, air conditioning of wall unit type 
shall be installed in the control room. The air-conditioning units shall be divided into several units 
to provide redundancy. 

The floor in the battery room shall be provided with a gully made of stainless steel, connected to the 
sewage pipe. 

The floor surface shall have adequate sloping towards the gully and to be covered by tiles. The 
battery room shall be provided with one exhaust fan with jalousie (louvers) and air inlet with grill 
and filter. 

2.7.9.6 Fire Protection Walls 

Fire protection walls are protection against heat radiation, which means they prevent the NARPad 
of fire and damage of plant and equipment in the neighborhood. The fire protection walls shall be 
designed according DIN VDE 0101 or equivalent. 

2.7.9.7 Fences and Gates 

Fences 

The Contractor shall design, furnish and install a masonry fence and gates around the whole 
substation area.  

Masonry walls, 600 mm thick, shall be constructed around the perimeter of the site.  

Any roads inside the compound shall be at a standoff distance of no less than 3.0 m from the inside 
face of the perimeter wall.   

The walls shall be reinforced with rebar. 

The walls shall be concrete reinforced with native stone masonry veneer.  

The height of the walls shall measure at least 2.2 m from the inside grade. Inside grade shall in all 
cases be higher than outside grade.  

The wall shall be capped with a cast-in-place concrete capping.  

Outriggers shall be installed to support barbed wires and 2 strands of concertina style razor wire.  

The ground grade shall slope away from the wall for at least 5 m and shall be kept a minimum of 
2.2 m below the top of wall for a minimum distance of 10 m.  

The wall shall be designed to prevent visual access to the inside of compound by all pedestrian and 
vehicular traffic outside the compound which may require the wall to be built at a higher level in 
some locations.  

Any penetrations through the Perimeter Security Wall shall only be for site drainage purposes and 
shall have force protection such as a welded bar grill, welded grating, or other pre-engineered 
barrier.  

Details of any penetrations shall be produced by the Contractor and provided in the design 
drawings.  

Entry Control Point Gates – Swing Gates  
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Swing gates shall be designed and constructed as follows: 

• Gates shall be K4 swing type.  
• Gate shall be a minimum 2.2 M tall, with 0.5 M of high tension razor wire mounted on 

top.  
• Gate shall be constructed of steel tubing, faced with steel plate.  
• The design and construction of the gates shall insure that it is dimensionally stable, 

square, true and planar.  
• Gate shall not rack or deflect when open, closed, or in motion.  
• The Contractor shall provide a locking mechanism that holds the gate closed.  
• The swing gate will also have a built- in personnel gate with its own locking mechanism.  

 
Optional Chain Link Fencing 

At the option of the Employer, chain link fencing and gates may be substituted for masonry walls 
and steel sliding gates as follow: 

The Contractor shall design, furnish and install a chain link fence and gates around the whole 
substation area including three numbers of 4-point galvanized barbed wire at the top. A bottom 
tension wire shall be provided. All parts of the fence shall be corrosion resistant, galvanized or 
aluminum. 

The chain link shall have a mesh width of maximum 50 mm2 and each wire shall have a minimum 
failure load of 2,000 N. Straight line posts shall have a minimum bending failure load, applied 
horizontally on the top, in the most unfavorable direction, of 600 N. Top and bottom tension wires 
shall have a minimum failure load of 5,000 N. In case of 2.5 m or higher chain link, the top wire 
shall be substituted by a top rail. Barbed wires shall have a minimum failure load of 3,000 N. 

There shall be one main gate with one smaller gate for personnel passage. The main gate shall allow 
for passage of a truck, both gates shall have provision for securing by padlock. Fence posts and 
gates shall be set in concrete foundations of adequate strength. 

Straight line posts shall have a spacing not exceeding 3 m. Guyed tension posts shall be inserted 
each 50 m along straight lines. End and corner posts shall be adequately braced. Straight line posts 
shall have 800 – 1,000 mm deep foundations, either a 6 inch concrete tube filled with concrete, or a 
directly cast foundation, at least 200 mm wide. Foundations for corner or end posts shall extend 
minimum 1,000 mm below surface and consist of either a filled 9 inch concrete pipe, or be a 
directly cast foundation, at least 300 mm wide. The main gate shall be designed with a reinforced 
concrete foundation connecting both posts. 

To prevent small animals from entering the substation, the space between the bottom of the chain 
link and the ground surface shall be filled in by a concrete curb, either consisting of prefabricated 
slabs or cast at site. 

To prevent dangerous touch voltages, a 35 mm2 copper wire shall be buried 1 m outside the fence 
and 0.5 m deep. Connections between the fence and the encircling earth wire shall be made each 15 
m. All corner and gateposts shall be separately connected. The encircling earth wire shall be 
connected to the station grounding grid. 

In case of an insulated (plastic coated) fence, the encircling earth wire may be omitted. Only 
gateposts will be connected to the station grounding grid. The top and bottom wires (or top rails) 
will be divided in 50 m sections fully insulated from each other. 
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2.7.9.8 220 kV and 110 kV Switchyards 

The layout of the 220 kV and 110 kV switchyards shall allow for future extensions. 

The Contractor shall design and mount steel gantries with supported rigid tubular busbars of a 
suitable design for the 220 kV and 110 kV switchyards. The gantries shall be suitable for the 
incoming 220 kV lines and 110 kV transformer bay. 

Each 220 kV gantry bay shall withstand a load of one three-phase 220 kV overhead line of 
equivalent 2 x 300 mm2. Aluminum ACSR wire, with a slack span of up to 150 m. Each 20 kV 
terminal pole shall withstand a minimum load of one three-phase 20 kV overhead line of 158 mm2 
ACSR conductor, with a slack span of up to 80 m. 

The 220 kV and 110 kV rigid tubular busbars shall be supplied with steel supports, conductor, 
insulators and accessories. The scope also includes bolted termination clamps and termination 
arrangements for all outgoing 220 kV circuits. 

The gantries and busbars shall be designed to ensure adequate clearance to other equipment, 
transmission lines, distribution lines, vehicles and personnel inside and outside the substation area. 
The poles used outside the substation area will support the 20 kV distribution lines at 9.5 m above 
ground level. 

2.7.9.9 Lightning Protection 

The 220 kV, 110 kV and 20 kV switchyards shall be protected against lightning by providing earth 
wires or lightning rods on the strain portals for the busbars and the overhead lines. The lightning 
protection wires (earthwire wire) of the incoming lines shall terminate at strain portals (gantries) of 
the switchyard. The protected zone shall include all switchgear and transformers. 

The earthing facilities necessary for lightning protection shall conform to DIN VDE 0141 or 
equivalent, with particular attention paid to the requirements for lightning protection in outdoor 
switching stations (e.g. back flashover). Lightning conductor wires and lightning rods shall be 
corrosion resistant. 

2.7.9.10 Control Building 

The control building shall include one room for the relay panel and the AC/DC equipment, a battery 
room, a storeroom and workshop, an office, a kitchen and a WC/Bathroom. There shall be spare 
space to extend the control relay panels by up to 100%. The entrance into the store and the battery 
room could also be from outside. 

A desk, a chair and a bookshelf shall be placed in the control room as well as in the office room. 

2.7.10 Testing 

2.7.10.1 Workshop Testing 

The type and routine tests described in the IEC recommendations shall be applied, but type tests 
may not be required if the Contractor can produce evidence of such tests having already been 
satisfactorily completed on similar equipment. 

2.7.10.2 Tests on Completions 

The procedures for the Tests on Completion shall be based on applicable standards and codes of 
practice and recommendations from manufacturers, and shall be specified by the Contractor in a 
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separate document. The procedures are subject to the Employer’s review. The extent of the Tests on 
Completion is tentatively summarized below. 

A general check of the entire switchgear and ancillary equipment shall be made and shall include a 
check of the completeness, correctness and condition of earth connections, labeling, painted 
surfaces, cables, wiring, pipe work, valves, blanking plates and all other auxiliary and ancillary 
items. 

Checks shall be made for oil and gas leaks and that insulators are clean and free from external 
damage. A check shall be made that loose items that are to be handed over to the Employer, e.g. 
blanking plates, tools, spares, are in order and are correctly stored or handed over. Shutters, earthing 
procedures and the interchangeability of components shall be checked. All interlocking 
arrangements both electrical and mechanical shall be fully checked and tested. 

2.7.10.3 Power Transformers 

After completed erection, the transformer shall be inspected and tested as follows: 

• Visual inspection for oil leakage and correct erection. 
• Insulation test of high and low voltage windings, cables and accessories. 
• Functional check of all accessories, including transformers guards, level and temperature 

indicators, tap changer and heating elements. 
• Oil test. 
• Visual inspection of oil level, dehydrating breather, valves, control cabinet, electric 

clearances between live parts and earth, earthing connections. 

2.7.10.4 Switchgear and Controlgear 

Circuit Breakers: 

• Circuit breakers shall be visually inspected. 
• Contact resistance tests shall be carried out. 
• Operational tests will include local and remote trip/close. 
• For SF6 circuit breakers, testing is required on the gas system to prove the gas quantity, 

its dryness and its dielectric strength. The gas leakage shall also be measured. 
 

Disconnectors, Earthing Switches and Auto-Reclosers: 

• Auto-reclosers, disconnectors and earthing switches shall be subject to operation tests to 
confirm contact pressures, contact resistance, simultaneous operation of all phases and the 
ease of operation. 

• Checks shall be made of the local and remote indications and operation of auxiliary 
contacts. 

• Checks shall be made of the interlock system, both electrical and mechanical, between the 
disconnectors and earthing switches. 

 
Voltage and Current Transformers: 

• Insulation tests at 1,000 volts to earth and between windings. 
• All voltage transformers shall be checked for polarity phasing and for secondary output. 
• Burden, ratio and polarity check of all current transformers shall be carried out. 

 
Surge Arresters and Surge Counters: 
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• Surge arresters and surge counters shall be inspected including installation and earth 
connection tests. 

Conductors and Connections: 

• Flexible connections shall be tested to ensure that the correct tensions, sags and 
clearances will be maintained over the range of environmental conditions and loads 
without stress to other equipment. If dynamometers are used to check the sags and 
tensions, they shall be checked both before and after use. 

• Conductivity tests are required without any exception on all connections and joints that 
are made on site. 

• The required torque shall be checked with a torque wrench for all bolts and nuts. 
 

Earthing System:  

• Tests shall be made on the effectiveness of the bonding and earthing which will include 
conductivity tests on selected joints and at the connections to equipment and structures. 
Checks shall also be made and precautions taken to avoid corrosion on the earthing 
system. 

• The resistance of the earthing system to earth shall be tested and recorded including the 
method and equipment used to carry out the tests. 
 

Test of Wiring: 

• Insulation resistance tests at 1,000 V AC for one minute shall if possible be carried out on 
all AC and DC protection, control, alarm and indication circuits to ensure that wiring is in 
satisfactory condition. Visual inspection shall be made on cable glands, cable jointing, 
fuse or circuit breaker ratings and small panel items such as indicating lamps. 

• Static equipment which may be damaged by the application of test voltages shall have the 
appropriate terminals short-circuited.  

• Inter-relay, inter-unit and cubicle wiring carried out at site is to be checked to the 
appropriate circuit and/or wiring diagram. This may be done by using bells or buzzers. 
DC supplied from the station battery may also be used. Where it is found necessary 
during pre-commissioning work to effect site modifications to the secondary wiring, site 
copies of the appropriate schematic and wiring diagrams shall be suitably marked as 
agreed with the Employer before the circuit is commissioned. 

• Loop resistance measurements are to be made on all current transformer circuits. Separate 
values are required for a current transformer and lead resistances and all measurements 
are to be recorded on lead resistance diagrams. 

 
Test of Relays: 

• All relays are to be examined to ensure that they are in proper working condition and 
correctly adjusted, correctly labeled and that the relay case, cover, glass and gaskets are in 
good order and fit properly. 

• Secondary injection shall be carried out on all AC relays, using voltage and a current of 
sinusoidal wave form and rated power frequency. For circulating current protection 
employing high impedance voltage operated relays, the points of injection for relay 
voltage setting tests shall be across the relay and stabilizing resistance. The operation 
setting for the type of protection is to be established by secondary injection where it is 
impractical to ascertain this value by primary injection. Injection is to be made across the 
appropriate relay bus wires with all associated relays, setting resistors, and intermediate 
current transformers connected. 
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• Fault setting test to establish the value of current and voltage necessary to produce 
operation of the relays. These tests are to be carried out by secondary injection applied at 
the current transformer terminals. 

 
Test of DC Circuits: 

• Tests are to be carried out to prove the correctness of all DC polarities, the operating level 
of DC relays and the correct function of DC relay schemes, selection and control 
switching, indications and alarm. 

Test of Instruments: 

• Instruments and instrument transformer circuits shall be checked for polarity of direction 
and for calibration including any interposing transformers or transducers. These checks 
shall be made on all current transformer ratios where applicable. 

2.7.10.5 On-Load Tests 

On-load tests are required but due to the hazards inherent, they shall be carried out under the direct 
supervision of the Employer. The following tests are required: 

• An operation and stability test shall be carried out for on-load commissioning. 
• Tests for restraint shall be carried out to prove the characteristics of protective systems 

with directional characteristics. 
• On-load checks shall be made after the protective gear has been placed in service to 

ensure that all connections and test links have been replaced and test leads removed, as 
well as to confirm the integrity of the current transformer circuits. Where necessary, 
voltage readings shall be taken at the terminals on each relay to ensure that loop 
connections between the relays are complete. Special attention shall be paid to broken 
delta voltages and residual current circuits where zero voltage or current respectively may 
not be a proof of the completeness of the circuit. 

2.7.10.6 Communication System Tests 

All routine tests as specified in the applicable standards shall be carried out on the communication 
system equipment. Certificates of routine tests carried out on the equipment supplied shall be 
submitted for approval. 

In addition, the following tests shall be carried out: 

A. VHF transceiver: 
• RF level 
• Frequency accuracy 
• Loss for speech frequency level 
• Signal levels 
• Nominal impedance and return loss-VF side 
• Automatic gain control 
• Transmit/ receive frequency difference 
• Linearity 
• Noise generated 
• Sensitivity (SINAD value). 

2.7.11 Performance 
 



6-241 

 

All works shall be executed according to the requirements and in the manner set out in the Contract 
Documents. The Contractor shall design, construct and supply all materials for manufacture, tests at 
the manufacturer's works, transport from the works and delivery to the site, erection, tests, carry out 
all completion works, put into operation, remedy defects during the defects liability period for the 
above Plant as described in the Specifications and as shown on the Drawings. All components and 
accessories required for the satisfactory operation of the Plant shall be supplied as necessary. 

2.7.12 Training 

During the manufacture of the 220 kV, 110 kV CB, the 220/110 kV transformer and the 220/20 kV 
transformers, the Contractor shall arrange for factory visits for Employer's appointed personnel. 
During each visit of 7 days, training shall be given to five Employer's appointed personnel on 
factory inspections and witnessing of performance tests. During the erection and test period, the 
Contractor's supervisor shall give 7 days training, information and thorough instructions to the 
Employer's staff concerning the handling of the plant and the use of the operation and maintenance 
manuals. The Employer's appointed personnel shall also have the opportunity of taking part in the 
testing and commissioning of the Plant. 

The training shall be performed according to a program approved by the Employer in advance. The 
price for this training shall be regarded as included in the price for installation. 
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2.8 Schedule of Supply 
Table 2.40 Schedule of Supply  

 Item 
No. Description Unit Qty 

Base Bid 

Schedule No. 1: RPC Systems NEPS 
 Schedule No. 1.1: Pul-e-Kumri RPC 
 Schedule No. 1.1a.1:  Substation Design, Drawings & Documentation 
-BASE BID- 1 Structural Design and General Arrangement Drawings Ls 1 

 2 Construction Drawings Ls 1 
 3 As Built Drawings Ls 1 
 4 Maintenance Manual and Completion Report Ls 1 

 Schedule No. 1.1a.2:  Plant & Mandatory Spare Parts 
 1 Supply of substation equipment including transformers, 

switches, breakers, and bus Ls 1 

 2 Supply of substation grounding and earthing materials Ls 1 
 3 Supply of substation line materials and complete 

accessories Ls 1 

 4 Supply of complete substation control building 
components including control system. Ls 1 

 5 Supply of fencing material and gate Ls 1 
 6 Spare Parts and Tools Ls 1 

 Schedule No. 1.1a.3:  Construction, Installation, Testing & Commissioning 
 1 Substation general earthwork, site prep, grading, 

drainage development, site leveling, and compaction. Ls 1 

 2 Erection of substation fence / gates Ls 1 
 3 Installation of internal substation roads and graveling 

of substation area Ls 1 

 4 Construct concrete foundations for all structures and 
apparatus including oil interceptors Ls 1 

 

5 

Install and commission all substation equipment 
including transformers, breakers, bus bays, yard 
lighting, and communications and control 
infrastructure 

Ls 1 

 Schedule No. 1.1a.4:  On the Job Training 
 1 On the job training Ls 1 

 TOTAL:  Schedule No. 1.1a.5:  Substation Summary 
 Schedule No. 1.1a.6:  Recommended Special Tools and Spare Parts 

 1 Supply Of Recommended Special Tools And Spare 
Parts Ls 1 

 TOTAL - Schedule No. 1.1:  Pul-e-Khumri Summary 
 Schedule No. 1.2:   Chimtala Substation 

 Schedule No. 1.2a:  Transmission Line 
 Schedule No. 1.2a.1: Transmission Line Design, Drawings & Documentation 
 1 Structural Design And General Arrangement 

Drawings Ls 1 
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 Item 
No. Description Unit Qty 

-BASE BID- 2 Construction Drawings Ls 1 
 3 As Built Drawings Ls 1 
 4 Maintenance Manual And Completion Report Ls 1 
 Schedule No. 1.2a.2:  Plant & Mandatory Spare Parts 
 1 Supply Of Towers Including Stub, Bolts, Nuts And 

Washers, Hangers, U-Bolts Complete Set Ls 1 

 2 Supply Of Complete Tower Accessories Ls 1 
 3 Supply Of Complete Tower Grounding / Earthing 

Materials Ls 1 

 4 Supply Of Line Materials For Conductor And OPGW Ls 1 
 5 Spare Parts And Tools Ls 1 
 Schedule No. 1.2a.3:  Proto Type of Tower Test 
 1 Proto Type Of Tower Test Ls 1 
 Schedule No. 1.2a.4:  Construction, Installation, Testing & Commissioning 
 1 Preliminary Works Ls 1 
 2 Foundation Construction Work Associated With Stub 

Setting And Necessary Survey Ls 1 

 

3 

Erection Of Complete Towers With Its Basic Tower, 
Body Extensions, Leg Extensions Including Bolts & 
Nuts, Tack Welding, Fixing Of Complete Tower 
Accessories (All Types Of Signal Plates) And Supply 
And Application Of Enamel & Zinc Rich Paint And 
Transportation 

Ls 1 

 4 Installation Of Tower Accessories Ls 1 
 5 Installation Of Tower Grounding / Earthing Material Ls 1 
 6 Installation Of Line Materials For Conductor And 

OPGW Ls 1 

 7 Protection Of Tower Foundations Ls 1 
 Schedule No. 1.2a.5:  On the Job Training 
 1 On the job training Ls 1 

 TOTAL:  Schedule No. 1.2a.6:  Line Segment Summary 
 Schedule No. 1.2b:  Chimtala RPC and Transformer 

 Schedule No. 1.2b.1: Substation Design, Drawings & Documentation 
 1 Structural Design and General Arrangement Drawings Ls 1 
 2 Construction Drawings Ls 1 
 3 As Built Drawings Ls 1 
 4 Maintenance Manual and Completion Report Ls 1 
 Schedule No. 1.2b.2:  Plant & Mandatory Spare Parts 
 

1 Supply of substation equipment including transformers, 
switches, breakers, and bus Ls 1 

 2 Supply of substation grounding and earthing materials Ls 1 
 3 Supply of substation line materials and complete 

accessories Ls 1 

 4 Supply of complete substation control building 
components including control system. Ls 1 

 5 Supply of fencing material and gate Ls 1 
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 Item 
No. Description Unit Qty 

-BASE BID- 6 Spare Parts and Tools Ls 1 
 Schedule No. 1.2b.3:  Construction, Installation, Testing & Commissioning 
 1 Substation general earthwork, site prep, grading, 

drainage development, site leveling, and compaction. Ls 1 

 2 Erection of substation fence / gates Ls 1 
 3 Installation of internal substation roads and graveling 

of substation area Ls 1 

 4 Construct concrete foundations for all structures and 
apparatus including oil interceptors Ls 1 

 

5 

Construct and commission complete control building 
including substation control, HVAC, lighting ,potable 
water, wastewater, battery, and communications 
systems 

Ls 1 

 

6 

Install and commission all substation equipment 
including transformers, breakers, bus bays, yard 
lighting, and communications and control 
infrastructure 

Ls 1 

 Schedule No. 1.2b.4: On the Job Training 
 1 On the job training Ls 1 

 TOTAL : Schedule No. 1.2b.5: Substation Summary 
 Schedule No. 1.2b.6: Recommended Special Tools and Spare Parts 
 1 Supply Of Recommended Special Tools And Spare 

Parts Ls 1 

 TOTAL:  Schedule No. 1.2:   Chimtala Summary 
 Schedule No. 1.3: Kabul North Substation 

 Schedule No. 1.3a:  Kabul North Substation RPC 
 Schedule No. 1.3a.1:  Substation Design, Drawings & Documentation 

 1 Structural Design and General Arrangement Drawings Ls 1 
 2 Construction Drawings Ls 1 
 3 As Built Drawings Ls 1 
 4 Maintenance Manual and Completion Report Ls 1 
 Schedule No. 1.3a.2:  Plant & Mandatory Spare Parts 
 1 Supply of substation equipment including transformers, 

switches, breakers, and bus Ls 1 

 2 Supply of substation grounding and earthing materials Ls 1 
 3 Supply of substation line materials and complete 

accessories Ls 1 

 4 Supply of complete substation control building 
components including control system. Ls 1 

 5 Supply of fencing material and gate Ls 1 
 6 Spare Parts and Tools Ls 1 
 Schedule No. 1.3a.3: Construction, Installation, Testing & Commissioning 
 1 Substation general earthwork, site prep, grading, 

drainage development, site leveling, and compaction. Ls 1 

 2 Erection of substation fence / gates Ls 1 
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 Item 
No. Description Unit Qty 

-BASE BID- 3 Installation of internal substation roads and graveling 
of substation area Ls 1 

 4 Construct concrete foundations for all structures and 
apparatus including oil interceptors Ls 1 

 

5 

Construct and commission complete control building 
including substation control, HVAC, lighting ,potable 
water, wastewater, battery, and communications 
systems 

Ls 1 

 

6 

Install and commission all substation equipment 
including transformers, breakers, bus bays, yard 
lighting, and communications and control 
infrastructure 

Ls 1 

 Schedule No. 1.3a.4:   On the Job Training 
 1 On the job training Ls 1 

 TOTAL:  Schedule 1.3a.5:   Substation Summary 
 Schedule 1.3a.6:   Recommended Special Tools and Spare Parts 
 1 Supply Of Recommended Special Tools And Spare 

Parts Ls 1 

 Schedule No. 1.3a.7:   Optional Second Circuit Construction 
 1 Materials, Construction, Installation, Testing & 

Commissioning Ls 1 

 TOTAL - Schedule No. 1.3 Kabul North Summary 

Schedule No. 1:   Base Bid Grand Summary: Schedule No. 1.1 + Schedule 
No. 1.2 + Schedule No. 1.3 
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3.0 Technical Data Sheets 
Specified clearances shall be considered minimums.  The supplied values are elevation dependent 
and have been provided for information only.  The designer shall consider elevation and adjust 
clearances tendered and applied to equipment design. 

3.1 Transmission Towers and Components 
Table 3.1 System and Line Data 

 Description/Details Unit Specified Tendered 
1 System Data    1.1 Nominal Voltage kV 220  1.2 Maximum Voltage kV 245  1.3 Nominal Frequency Hz 50  1.4 1 min. Power Frequency withstand Voltage kV 395  1.5 Nominal Current (Single Phase) A 900  1.6 Nominal Transmission Capacity Per Circuit MVA N/A  1.7 Rated Lightning Impulse Withstand Voltage kVP 1,050  1.8 Number of Conductors Per Phase No. 2  2 Line Data    

2.1 Dasht-E-Barchi – Kandahar East 220 kV Double Circuit 
(Twin Conductor/Phase) Transmission Line km 481  

2.2 Average Span Length m 300  2.3 Nominal Al. Area of each ACSR “ZEBRA” Conductor mm2 400  2.4 Nominal Area of OPGW mm2 71.5   
Table 3.2 Design Data 

 Description/Details Unit Specified Tendered 
1  Load Factors     

1.1  Phase conductors at final maximum working tension 
based on ultimate strength at maximum working tension  %  70   

1.2  Overhead groundwire at final maximum working tension 
based on ultimate strength at minimum temperature  %  60   

1.3  Phase Conductors at everyday temperature (25°C) still 
air, final tension based on ultimate strength  %  Maximum 

20   

1.4  Overhead groundwire at everyday temperature (25°C) still 
air, final tension based on ultimate strength  %  Maximum 

20   

2  Working Conditions     

2.1  Minimum Temperature of phase conductors and 
Overhead groundwire  °C  -25   

2.2  Maximum Temperature of phase conductors and 
Overhead groundwire  °C  +75   

2.3  Maximum wind velocity (occurring at any temperature)  m/s  41   

2.4  Wind pressure on projected area of tower load 
combination 1,2  N/m2  

As per 
mechanical 

design  
 

2.5  
Wind pressure on projected area of phase conductor and 
overhead groundwire (on total projected area of the 
conductor) load combination 1,2  

N/m2  
As per 

mechanical 
design  

 

2.6  Wind force on single suspension or tension insulator 
string load combination 1,2  N/m2  

As per 
Mechanical 

design  
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Table 3.3 Support Types 

 Description/Details Unit Specified Tendered 
1  Tower Type (Double Circuit)     

1.1  DA (Straight Line)-Suspension Insulator  deg  0 - 2  
1.1.1  Tower Height  m  As Required  
1.1.2  Tower Weight  kg  As Required  
1.2  DB (Angle) – Tension Insulator  deg  0 – 15  

1.2.1  Tower Height  m  As Required  
1.2.2  Tower Weight  kg  As Required  
1.3  DC (Angle) – Tension Insulator  deg  15 - 30  

1.3.1  Tower Height  m  As Required  
1.3.2  Tower Weight  kg  As Required  
1.4  DD (Angle) – Tension Tower  deg  30 - 60  

1.4.1  Tower Height  m  As Required  
1.4.2  Tower Weight  kg  As Required  
1.5  DDM/DDE (Angle, Dead End) – Tension Tower  deg  60 - 90  

1.5.1  Tower Height  m  As Required  
1.5.2  Tower Weight  kg  As Required  

 
Table 3.4 Design Spans 

 Description/Details Unit Specified Tendered 
1  Basic Span  m  300   
2  Maximum weight span (suspension)  m  As required   
3  Maximum weight span (Tension)  m  As required   
4  Wind Span for all structure  m  As required   
5  Maximum span length as required  m  As required   
6  Minimum spacing between adjacent phase conductors  m  As required   
7  Minimum Shielding angle of OPGW  deg  30   

 
Table 3.5 Minimum Clearances 

 Description/Details Unit Specified Tendered 

 
Minimum clearance between live conductors and ground. 
Conductor at maximum working temperature in still air at 
a temperature of 75°C.  

   

1  Normal ground for pedestrian only  m  7.5   
2  Ground in urban areas normal conditions  m  7.5   
3  Highway / Road Crossing  m  7.5   
4  Power line Crossing at normal condition  m  4.58   
5  Telecommunication Line Crossing  m  3.5   
6  Trees Normal Condition  m  4.0   
7  Navigable waterways  m  20   

8  Live metal to structure and earthed fittings on suspension 
structures – Reduced wind (10m/sec, +10°C)  mm  1,850   

9  Live metal to structure and earthed fittings on suspension 
structures – Full wind  mm  700   

10  Clearance between jumper loops and other live metal 
parts to structure at tension structures in still air  mm  1,850   

11  Clearance between jumper loops and other live metal 
parts to structure at tension structure during 75° swing  mm  700   
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Table 3.6 Structural Steel Particulars 

 Description/Details Unit Specified Tendered 
1  Structural Steel as per DIN 17100     

1.1  Tensile Strength  N/mm2  370   
1.2  Yield Point  N/mm2  240   
2  High Strength Steel     

2.1  Tensile Strength  N/mm2  520   
2.2  Yield Point  N/mm2  360   
3  High Tensile Steel     

3.1  Tensile Strength  N/mm2  500   
3.2  Yield Point  N/mm2  300   
4  Screws and Bolts   DIN 267   
5  Slenderness Ratio (L/R)     

5.1  Tower legs, main members   < 120   
5.2  Bracings   < 200   
5.3  Redundant Members   < 250   
5.4  Tension Members   <400   
6  Tower Member Particulars     

6.1  Minimum member dimensions  mm  50 x 50 x 5   

6.2  Thickness of legs, member in crossarms and in 
groundwire peaks  mm  6   

6.3  Gusset Plate  mm  6   
6.4  Minimum Stub angle thickness  mm  8   
6.5  Diameters of the Bolt  mm  16   

 

Table 3.7 Line Conductor 
 Description/Details Unit Specified Tendered 

1  Manufacturer   To be specified   
2  Conductor Type   ACSR   
3  Conductor Code Name   ZEBRA   
4  Stranding and wire diameter     

4.1  Aluminum  mm  54 / 3.18   
4.2  Steel  mm  7 / 3.18   
5  Nominal Al. Cross sectional Area  mm2  400   
6  Conductor Diameter  mm  28.62   
7  Ultimate Strength  kg  13,450   
8  Modulus of Elasticity  N/mm2  69,000   
9  Coefficient of linear expansion  °C  19.30 x 10-6   

10  Standard mass of conductor  Kg/km  1,621   
11  Electrical DC Resistance at 20°C  Ohm/km  0.0674   
12  Standard up jointed length per drum  m  1,600   

13  Applicable Standards   BS 215 Part 2, IEC 
60888, 60889, 61089   
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Table 3.8 Optical Fiber Ground Wire (OPGW) 

Sr. No. Description/Details Unit Specified Tendered 
1  Manufacturer   To be specified   
2  Manufacturer’s Type and references   ACSR/AW SS-nf 24/48   
3  Fiber Type   Single mode   
4  Constructional Data     

4.1  Optical Unit     
4.1.1  Number of Fiber   24   
4.1.2  Tube Diameter   6.34   
4.2  Armouring     

4.2.1  Aluminum alloy wires  No/mm  3/3.18   
4.2.2  Aluminum clad steel wires  No/mm  6/3.18   
4.3  Cable Overall     

4.3.1  Nominal diameter  mm  12.7   
4.3.2  Weight  kg/m  450   
4.3.3  Cross sectional area  mm2  71.5   

5  Breaking Load  kN  69   
6  Final modulus of elasticity  kN/mm2  118   
7  Permanent elongation due to creepage  %  0   
8  Elongation coefficient  /°C 14.4 x 10-6   
9  Rated DC Resistance at 200C  Ohm/km  0.792   

10  Standard length per drum  m  4,000   
11  Minimum bending radius     

11.1  During installation  mm  To be specified   
11.2  After installation  mm  To be specified   
12  Applicable Standards     

12.1  Aluminum alloy wires   IEC 60104 type A   
12.2  Aluminum clad steel wires   IEC 61232   
12.3  Cable Construction   IEC 61089   
12.4  Optical Unit   ITU-T-G 652   
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Table 3.9 Termination Kit for Optical Fiber Ground Wire (OPGW) 
Sr. No. Description/Details Unit Specified Tendered 

1  Manufacturer   To be specified  
2  Manufacturer’s Type and references   ACSR/AW SS-nf 24/48  
3  Fiber Type   Single mode  
4  Constructional Data     

4.1  Optical Unit     
4.1.1  Number of Fiber   24  
4.1.2  Tube Diameter   5.5  
4.2  Sheath and physical characteristics     

4.2.1  Cable components   all dielectric  
4.2.2  Filling compound   to be specified  
4.2.3  Inner sheath material   to be specified  
4.2.4  Inner sheath diameter  mm to be specified  
4.2.5  Water-blocking tape   to be specified  
4.2.6  Outer sheath material   to be specified  
4.2.7  Nominal diameter  mm to be specified  
4.3  Minimum bending radius     

4.3.1  During installation  mm To be specified  
4.3.2  After installation  mm To be specified  
4.4  Maximum Tension     

4.4.1  Maximum pulling Tension  N To be specified  
4.4.2  Maximum installation load  N To be specified  

5  Applicable Standards   
ITU-T-G 652, 60104 

type A, 61232, 61089, 
60793, 60794, ASTM-D 

1248, 1765 
 

Note : The termination, splices etc. kit shall be matched the OPGW cable in shape and fiber optic 
characteristics.  

 

Table 3.10 Tension Insulator (Composite Long Rod) Set 
Sr. No. Description/Details Unit Specified Tendered 

1  Manufacturer   To be specified   
2  Manufacturer’s Type and references   IEC HT- Silicon Rubber   
3  Insulator Type   Composite Long Rod   
4  Normal Voltage  kV  220   
5  Maximum Voltage  kV  245   
6  System Frequency  Hz  50   
7  Rated impulse withstand voltage (Peak)  kV  1,050   

8  Rated 1 min power frequency withstand 
voltage (Peak)  kV  460   

9  Minimum Mechanical Failing Load for fittings 
and Insulators  kN  210   

10  Outside diameter of unit  mm  100   
11  Minimum creepage distance  mm/kV  25   
12  Minimum protective leakage path  %  To be specified   

13  Applicable standard   DIN 48013, IEC 60016, 
60305, 60430,060815   
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Table 3.11 Suspension Insulator (Composite Long Rod) Set 
Sr. No. Description/Details Unit Specified Tendered 

1  Manufacturer   To be specified   
2  Manufacturer’s Type and references   IEC HT- Silicon Rubber   
3  Insulator Type   Composite Long Rod   
4  Normal Voltage  kV  220   
5  Maximum Voltage  kV  245   
6  System Frequency  Hz  50   
7  Rated impulse withstand voltage (Peak)  kV  1,050   

8  Rated 1 min power frequency withstand 
voltage (Peak)  kV  460   

9  Minimum Mechanical Failing Load for fittings 
and Insulators  kN  120   

10  Outside diameter of unit  mm  100   
11  Minimum creepage distance  mm/kV  25   
12  Minimum protective leakage path  %  To be specified   

13  Applicable standard   DIN 48013, IEC 60016, 
60305, 60430,060815   

 

Table 3.12 Tension Clamps for “ZEBRA” Conductors 
Sr. No. Description/Details Unit Specified Tendered 

1  Manufacturer   To be specified   
2  Type   Compression   
3  Material     

3.1  Body   
corrosion-resistant high-
strength aluminum alloy 
(AlMgSi), drop-forged  

 

3.2  Screw   steel, hot-dip 
galvanized   

4  Cross section of conductor  mm²  400   
5  Applicable standard(s)   DIN 48204   

 

Table 3.13 Suspension Clamps for ACSR “ZEBRA” Conductors 
Sr. No. Description/Details Unit Specified Tendered 

1  Manufacturer   To be specified   
2  Type   to be specified   
3  Material     

3.1  Body   
corrosion-resistant high-
strength aluminum alloy 
(AlMgSi), drop-forged  

 

3.2  Screw   steel, hot-dip 
galvanized   

4  Cross section of conductor  mm²  400   
5  Applicable standard(s)   DIN 48204   
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Table 3.14 Repair Sleeves for ACSR “ZEBRA” Conductors 
Sr. No. Description/Details Unit Specified Tendered 

1  Manufacturer   To be specified   
2  Type   compression   

3  Body Material   
compression type, of 
material which is best 
suitable for the con-

ductor material  
 

4  Cross section of conductor  mm²  400   
5  Applicable standard(s)   DIN 48204   

 

Table 3.15 Mid span Joint for ACSR “ZEBRA” Conductors 
Sr. No. Description/Details Unit Specified Tendered 

1  Manufacturer   To be specified   
2  Type   Compression type   

3  Body Material   
corrosion-resistant, 

high-strength aluminum 
alloy (AlMgSi)  

 

4  Drop – forget screw   Hot dip galvanized steel   
4  Cross section of conductor  mm²  400   
5  Applicable standard(s)   DIN 48204   

 

Table 3.16 Stockbridge Vibration Dampers for ACSR “ZEBRA” Conductors 
Sr. No. Description/Details Unit Specified Tendered 

1  Manufacturer   To be specified   
2  Type   To be specified   
3  Material     

3.1  Mass of vibration damper:   forged steel or 
malleable cast iron   

3.2  Spring element   hot-dip galvanized steel 
wires   

3.3  Clamps   
corrosion-resistant , 

high-strength aluminum 
alloy (AlMgSi), drop-

forged  
 

3.4  Screw   steel, hot-dip 
galvanized   

4  Cross section of Conductor  mm²  400   
5  Applicable standard(s)   DIN 48204   
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Table 3.17 Stockbridge Vibration Dampers for OPGW 

Sr. No.  Description/Details  Unit  Specified  Tendered  
1  Manufacturer   To be specified   
2  Type   To be specified   
3  Material     

3.1  Mass of vibration damper:   forged steel or 
malleable cast iron   

3.2  Spring element   hot-dip galvanized steel 
wires   

3.3  Clamps   
corrosion-resistant , 

high-strength aluminum 
alloy (AlMgSi), drop-

forged  
 

3.4  Screw   steel, hot-dip 
galvanized   

4  Cross section of OPGW  mm²  71.5   
5  Applicable standard(s)   DIN 48204   

 

Table 3.18 Materials for Tower Grounding 
Sr. No.  Description/Details  Unit  Specified  Tendered  

1  Manufacturer   To be specified   
2  Type   To be specified   
3  Material     

3.1  Ground Rods   To be specified   
3.2  Galvanized steel angle   To be specified   
3.3  Copper / Galvanized steel ground wire   mm2   48/Cu, 100/Fe   

3.4  Connection of ground wire electrode and stub 
angle   To be specified   
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Table 3.19 Foundation Application Schedule 
Sr. No.  Foundation Type  Soil Description  

1  
Foundation Type – I 
Spread Footing with 
undercut  

Soil Capable of being undercut such that footing concrete is placed 
against undisturbed soil. Bearing capacity 1.5 kg/cm2 and assume cone 
earth 30°. 
 
Cohesive material – Very stiff clay requiring picking for removal. A fresh 
sample which can’t be molded by finger pressure and intended by 
thumb. Blow count over 10.  
 
Granular material – Very dense cemented gravel. Difficult to excavate by 
shovel alone. Relative density over 75%. Blow count over 20.  

2  Foundation Type – II 
Spread Footing  

Soil Capable of being excavated with vertical wall. Bearing capacity 1.0 
kg/cm2 and assume cone earth 20°  
 
Cohesive material – Stiff clay with some silt and sand. Not readily 
excavated by shovel alone. Can’t be molded by finger pressure and 
intended by thumb. Blow count 8 - 10.  
 
Granular material – Compacted sand. Some silt and gravel. Difficult to 
excavate by shovel alone. Relative density over 60%. Blow count 10-20 

3  Foundation Type – III 
Spread Footing  

Soil Capable of being excavated without appreciable sloughing. Bearing 
capacity 0.5 kg/cm2 and assume cone earth 10° 
 
Cohesive material – Soft to medium clay. Some silt and sand. Can be 
excavated by shovel alone and molded by finger pressure. Blow count 4 
to 8.   
 
Granular material – Loose to medium sand and silt. Easily excavated by 
shovel alone and molded by medium finger pressure. Blow count 4-10 

4  Rock Foundation  
Soil which cannot be excavated using normal tools and required 
chiseling, drilling and blasting. These include hard sand stone quartzite, 
granite, basalt, hard marble etc.  
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Table 3.20 Inspection Tests at Manufacturer’s Plant 

Sr. No. Description Standards 
1  Rolled steel Angles and bolts   

1.1  Tensile strength test and chemical analysis, zinc 
coating test  Steel mill and factory certificates  

1.2  Full scale tower load test to destruction  IEC 60652  
2  Insulators   

2.1  Temperature cycle test, mechanical failing load test  IEC 61109  
2.2  Porosity test, continuity of zinc coating  BS137  
2.3  Electrical test on complete insulator strings  ANSI C-29.1  
3  Insulator Fittings   

3.1  Routine and sample mechanical tests  IEC 61109  
3.2  Galvanizing Tests  BS 729  
4  Clamps and Joints   

4.1  Mechanical and electrical type tests, galvanizing and 
mechanical routine tests  BS 3288, BS 729, ISO, IEC 61109  

5  Dampers   
5.1  Fatigue Resistance Test   
5.2  Clamp slippage resistance test   
5.3  Galvanizing test  ISO, BS 729  
6  Line Conductor and OPGW   

6.1  Mechanical test, resistivity test, ultimate tensile strength 
test  IEC 209, BS 2627  

 
The Employer’s representatives will inspect and witness the test of tower and other material at 
manufacturer’s plant. All expenses related to the inspection and witness test of tower structure, 
conductor, OPGW, insulator and hardware and fittings shall be borne by the Contractor. 

The number of inspectors for testing different items of equipment and material at manufacturer’s 
plant shall be as follows: 

Sr. No. Description No. of Inspector No. of Visit 

1  Tower type Test to destruction (for each 
type of Tower)  Employer four (4) + SMEC one (1)  Five (5)  

2  Conductor Testing  Employer four (4) + SMEC one (1)  One (1)  
3  OPGW, Termination, Splicing, Testing  Employer four (4) + SMEC one (1)  One (1)  
4  Insulators Testing  Employer four (4) + SMEC one (1)  One (1)  
5  Hardware and Fittings Testing  Employer four (4) + SMEC one (1)  One (1)  
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3.2 Substations and Components 

Table 3.21 110 kV Circuit Breaker 
Description/Details Unit Specified Tendered 

110 kV Circuit Breaker    
Manufacturer    
Manufacturer's type and reference    
Number of poles  3  
Class  Outdoor  
Rated lightning impulse withstand voltage 
between terminals and ground kV 550  

Rated 1 minute power-frequency withstand 
voltage to earth kV 230  

Rated normal current - busbar, transformer, line 
bay A 1,250; 1,600  

Rated line-charging breaking current A   
Rated cable charging breaking current A   
Rated small inductive breaking current A   
Rated single capacitor bank breaking current A   
Rated inrush capacitor bank making current A   
Rated short-circuit breaking/making current kA 40  
Rated out-of-phase breaking current kA   
First-pole-to-clear factor    
Rated operation sequence  O-0.3s-CO-3m-CO  
Rated duration of short circuit s   
Rated total breaking time ms   
Rated total closing time ms   
Type of arc quenching medium  SF6  
Type of stored energy medium  motor spring  
Voltage for operation device VDC 220  
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Table 3.22 110 kV Disconnector 

Description/Details Unit Specified Tendered 
110 kV Disconnector:     
Manufacturer Manufacturer's type and reference    
Rated voltage  kV  123   
Rated short-circuit withstand current, 1s  kA  40   
Rated peak withstand current  kA  50   
Rated lightning impulse withstand voltage    

• - to earth and between poles  kV  550   
• - across open pole Rated 1 min. power-

frequency withstand voltage  
kV  630   

• - to earth and between poles  kV  230   
• - across open pole  kV  265   

Rated normal current- busbar, transformer, line 
bay creepage distance  

A 1,600; 1,250; 1,250  

Voltage for operation device  V DC  220  
Earthing switch    
Maker's name Maker's type and reference    
Rated voltage  kV  123   
Rated short-circuit withstand current, 1s  kA  20   
Rated peak withstand current  kA  50   
Rated lightning impulse withstand voltage     
- to earth and between poles  kV  550   
- across open pole  kV  630   
Rated 1 min. power-frequency withstand voltage     
- to earth and between poles  kV  230   
- across open pole  kV  265   

 

Table 3.23 110 kV Voltage Transformers 

Description/Details Unit Specified Tendered 
110 kV Voltage Transformer:    
Manufacturer     
Manufacturer's type and reference     

Ratio   110kV/√3, 110V/√3, 
110V/√3  

Rated Output, Metering/Protection  VA  100/100   
Class, Metering/Protection   0.2/3P   
Type  Capacitive  
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Table 3.24 110 kV Current Transformer 

Description/Details Unit Specified Tendered 
110 kV Current Transformer:   Line Bay and 
Bus Coupler    

Manufacturer     
Manufacturer’s type and reference     
Rated Voltage  kV 123  

Core 1 & 2 characteristics  
200-500-800-

1200/1A, Class PX, 
Vk=1500V, Rc<6Ω, 

Ie<25mA 
 

Core 3 & 4 characteristics  
1200-2400/1A, 

Class PX, 
Vk=1500V, Rc<12Ω, 

Ie<50mA 
 

Core 5 characteristics  200-500-1200/1A, 
Class 0.2, 25VA  

110 kV Current Transformer:  
FOR Transformer bay     

Manufacturer     
Manufacturer’s type and reference     
Rated voltage kV 123  

Core 1 & 2 characteristics  
10-20-40-80/1A, 

Class PX, 
Vk=1500V, Rc<6Ω, 

Ie<25mA 
 

Core 3 & 4 characteristics  
10-20-40-80/1A, 

Class PX, 
Vk=1500V, Rc<12Ω, 

Ie<50mA 
 

Core 5 characteristics  10-20-40-80/1A, 
Class 0.2, 25VA  

 

Table 3.25 110 kV Surge Arrestors 

Description/Details Unit Specified Tendered 
110 kV Surge Arresters:    
Manufacturer     
Manufacturer’s type and reference     
System voltage (Um) kV 123  
Rated voltage (Ur IEC 60099-4)  kV rms  123  

Class   Class 3; ZnO Heavy 
duty, station class  

Pressure relief class  kA  10   
Temporary overvoltage (TOV) capability (1s) kV 125  
Minimum creepage  Mm 2651  
Residual voltages 8/20 s wave at 5/10/20 kA  kV peak 242/254/280  
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Table 3.26 220 kV Breaker 

Description/Details Unit Specified Tendered 
220 kV Circuit Breaker:    
Manufacturer    
Manufacturer’s type and reference    
Number of poles  3  
Class  Outdoor  
Rated lightning impulse withstand voltage 
between terminals and earth kV 1,050  

Rated 1 minute power-frequency withstand 
voltage to earth kV 460  

Rated normal current – busbar, transformer, line 
bay A 

1,600 – bus bar, 
1,250 transformer 
bay, 1,250 line bay 

 

Rated line-charging breaking current A   
Rated cable charging breaking current A   
Rated small inductive breaking current A   
Rated single capacitor bank breaking current A   
Rated inrush capacitor bank making current A   
Rated short-circuit breaking/making current kA 40  
Rated out-of-phase breaking current A   
First-pole-to-clear factor    
Rated operation sequence  O-0.3s-CO-3m-CO  
Rated duration of short circuit s 3  
Rated total breaking time ms   
Rated total closing time ms   
Type of arc quenching medium  SF6  
Type of stored energy medium  Motor spring  
Voltage for operation device VDC 220  
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Table 3.27 220 kV Disconnector 

Description/Details Unit Specified Tendered 
220 kV Disconnector:     
Manufacturer     
Manufacturer’s type and reference    
Rated voltage  kV  245   
Rated short-circuit withstand current, 3s  kA  40   
Rated peak withstand current  kA  50   
Rated lightning impulse withstand voltage    

• to earth and between poles  kV  1,050   
• across open pole Rated 1 min. power-

frequency withstand voltage  kV  1,200   

• to earth and between poles  kV  460   
• across open pole  kV  530   

Rated normal current- busbar, transformer, line 
bay  A  1,600, 1,250, 1,250   

Creepage distance mm   
Voltage for operation device VDC 220  
Earthing switch    
Maker’s name    
Maker’s type and reference    
Rated voltage kV 245  
Rated short-circuit withstand current, 1s kA 20  
Rated peak withstand current Ka 50  
Rated lightning impulse withstand voltage    

• to earth and between poles kV 1,050  
• across open pole kV 530  

 

Table 3.28 220 kV Voltage Transformers 
Description/Details Unit Specified Tendered 

220 kV Voltage Transformers:    
Manufacturer     
Manufacturer’s type and reference     

Ratio   220kV/√3, 110V/√3, 
110V/√3  

Rated Output, Metering/Protection  VA  100/100   
Class, Metering/Protection   0.2/3P   
Type  Capacitive  
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Table 3.29 220 kV Current Transformers 

Description/Details Unit Specified Tendered 
220 kV Current Transformers:  
Line Bay, Transformer Bay and Bus Coupler    

Manufacturer     
Manufacturer's type and reference     
Rated voltage kV 245  

Core 1 & 2 characteristics  
200-500-800-

1200/1A, Class PX, 
Vk=1500V, Rc<6Ω, 

Ie<25mA 
 

Core 3 & 4 characteristics  
1200-2400/1A, 

Class PX, 
Vk=1500V, Rc<12Ω, 

Ie<50mA 
 

Core 5 characteristics  
200-500-800-

1200/1A, Class 0.2, 
25VA 

 

220 kV Current Transformer: 
Transformer Bay    

Manufacturer     
Manufacturer's type and reference     
Rated voltage kV 245  

Core 1 & 2 characteristics  
10-20-40-80/1A, 

Class PX, 
Vk=1500V, Rc<6Ω, 

Ie<25mA 
 

Core 3 & 4 characteristics  
10-20-40-80/1A, 

Class PX, 
Vk=1500V, Rc<6Ω, 

Ie<50mA 
 

Core 5 characteristics  10-20-40/1A, Class 
0.2, 15VA  

 

Table 3.30 220 kV Surge Arrestors 

Description/Details Unit Specified Tendered 
220 kV Surge Arresters:     
Manufacturer     
Manufacturer's type and reference   ZnO type  
Rated voltage (Ur IEC 60099-4)  kV rms  198  
Class   3  
Pressure relief class  kA  10   
Temporary Over Voltage (TOV) 1s kV rms 229  
Creepage  Mm 6336  
Front of wave, eq residual voltage at 10 kA 
1/5:s  kV    

Residual voltages 8/20:s wave at 5/10/20 kA  V  443/466/512  
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Table 3.31 220/20 kV 10 MVA Transformer 

Description/Details Unit Specified Tendered 
Transformer 220/20 kV    
Manufacturer    
Manufacturer's type and reference    
Rated power (at Substation location) MVA 10  
Rated voltage, primary winding kV 220 ± 6x1.25 %  
Rated voltage, secondary winding kV 24  
No load losses at rated voltage*    
No load losses at 110 % rated voltage kW   

Load losses at rated voltage and power* kW Refer to Sub-Clause 
2.4.2.3  

Impedance voltage % 10  
Magnetic flux density Tesla 1.55  
Top oil temperature °C 55  
Hot spot / winding °C 60  
Impulse withstand voltage, primary winding kV 1,050  
Impulse withstand voltage, secondary winding kV 550  
Power frequency withstand voltage, primary 
winding kV 480  

Power frequency withstand voltage, secondary 
winding kV 50  

Net weight kg   
Weight of oil kg   
Total weight kg   
Overall dimensions (length x width x height) mm   
Transport dimensions (length x width x height) mm   
Noise level at 2.0 m distance (DIN 45 635) dB(A)   
Vector Group  YNyn0d11  
On-load tap changer (OLTC)    
Maker's name    

Maker's type test and reference  IEC 60214 and 
IEC 60542  

Rated Current A   
Number of steps  15  
Contact life (operations)  >200,000  
Bushings – Primary    
Manufacturer    
Type  IEC 60137  
Lightning impulse level kV   
Minimum creepage distance mm   
Bushings – Secondary    
Manufacturer    
Type  IEC 60137  
Lightning impulse level kV   
Minimum creepage distance mm   
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Table 3.32 20 kV Metalclad Switchgear 

Description/Details Unit Specified Tendered 
20 kV Metalclad Switchgear    
Name of manufacturer    
Country of manufacture    
Type of Construction  Metalclad  
Location  Indoor  
Standard IEC 62271-200  
Degree of Protection IEC IP54  
Rated frequency Hz 50  
Rated voltage kV 24, rms  
Impulse withstand voltage (dry) kV 125, peak  
One minute power frequency withstand kV 55 ,rms  
Short time withstand current(3 secs) kA 16,rms  
Busbar current rating A 800  
Busbar material  Copper  
Weight of complete unit kg   
Overall width mm   
Overall height mm   
Overall length mm   
Circuit Breakers    
Breaking medium Vacuum/SF6   
Rated current A 630  
Breaking capacity kA 25,rms  
Making capacity kA 62.5,peak  
Operating mechanism  spring  
Spring charging motor voltage V 230,ac,1 phase  
Spring charging motor rating W   
Closing coil voltage V 220 VDC  
Closing coil rating A   
Tripping coil voltage V 220 VDC  
Tripping coil rating A   
Voltage Transformers    
Primary voltage V 20,000/√3  
Secondary voltage V 110/√3  
Tertiary voltage V 110/√3  
Output secondary VA 100  
Output tertiary VA 100  
Secondary class class .2  
Tertiary class class 3P  
Type  Inductive  
Current Transformers    
Ratio - incomer  100/50/25/1  
Ratio - feeder  50/25/1  
Protection  5P10/X  
Metering  .5  
Burden incomer protection VA   
Burden feeder protection VA   
Burden incomer metering VA   
Burden feeder metering VA   
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Table 3.33 Control / Protection Equipment 
Description/Details Unit Specified Tendered 
Relay/Control Boards:    
Manufacturer    
Manufacturer's type and reference  IEC 60529  
Protection class  IP43  
Overall Dimensions, h x w x d mm   
Energy Meters    
Manufacturer    

Manufacturer's type and reference  Refer to Section 
2.4.8.7  

Type of kWh meters, class 0.2   
Type of kVAr meters, class 0.5   
Relay Protection    
Manufacturer    
Manufacturer's type and reference    
110 kV Feeder Protection    
Further information    
The Bidder shall include herein:    
(a) Drawings showing the design of control 
boards.    

(b) Description of relays and other control 
equipment.    

(c) Location and types of outdoor lighting 
appliances    
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Table 3.34 Batteries and Rectifiers 

Description/Details Unit Specified Tendered 
220 V Batteries:    
Manufacturer    

Manufacturer's type and reference  Refer to Section 
2.4.8.14  

Capacity, 10 h discharge Ah   
Capacity, 1 h discharge Ah   
Maximum charging current A   
Number of cells    
Overall dimensions, h x b x d mm   
Floating charge voltage V 100% x UN  
Quick charge 1 voltage V   
Quick charge 2 voltage V   
2210 V Rectifiers:    
Manufacturer    

Manufacturer's type and reference  Refer to Section 
2.4.8.14  

Maximum current DC A   
Charging time h 12  
Overall dimensions, h x b x d mm   
48 V Battery:    
Manufacturer    

Manufacturer's type and reference  Refer to Section 
2.4.8.14  

Capacity, 10 h discharge Ah   
Capacity, 1 h discharge Ah   
Maximum charging current A   
Number of cells    
Overall dimensions, h x b x d mm   
Floating charge voltage V 100% x UN  
Quick charge 1 voltage V   
Quick charge 2 voltage V   
48 V Rectifiers:    
Manufacturer    

Manufacturer's type and reference  Refer to Section 
2.4.8.14  

Maximum current DC A   
Charging time h 12  
Overall dimensions, h x b x d mm   
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Table 3.35 Cables 

Description/Details Unit Specified Tendered 
Cables:    
For each type of cable the following information 
shall be attached with the Bid.    

Manufacturer    

Manufacturer's type and reference  Refer to Section 
2.4.8.15  

Electrical Data:    
- Rated voltage    
- Highest system voltage    
- Insulation level kV   
Constructional Data:    
- Reference standard according to IEC    
- Conductor    
- Insulation    
- Laying up    
- Metallic sheath    
- Overall sheath    
- Weight per km    
- Core identification system    
Cable Racks and Trenches:    
Constructional data for cable racks and 
accessories shall be attached with the Tender.    

For each type of cable trench a principal 
construction and disposition of cables and racks 
shall be attached with the Tender 
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Table 3.36 Auxillary Power Transformer 20/0.4 kV 
Description/Details Unit Specified Tendered 
Auxiliary Power Transformer 20/0.4 kV:    
Manufacturer    
Manufacturer's type and reference  Refer to Section 2.4.2.2  
Type    
Nº of phases  3  
Standard IEC 60076  
Continuous rated output  100  
Nominal ratio of transformation at no load    
Vector group  Dyn11  
Rated frequency Hz 50  
Voltage Ratio V 20,000/415-240  
Type of tap-changer  Off-voltage  

Total range of transformation ratio (on 20 kV) % +5% +2.5% 0% -2.5% -
5%  

Impulse withstand voltage of HV winding kV 125  
Impulse withstand voltage of LV winding kV   
Maximum flux density of core    
Maximum flux density of Yoke    
Magnetizing current A   
No-load loss at normal ratio at 75 °C* kW   
Load loss at normal ratio at 75 °C* kW   
Total load loss at normal ratio at 75 °C kW   
Efficiency at normal ratio and unity power factor %   
Efficiency at normal ratio and power factor of 0.8 %   
Resistance of winding at 75 °C HV winding Ohm   
Resistance of winding at 75 °C LV winding Ohm   
Transformer type (indoor / Outdoor)  Outdoor  
Type of Cooling  ONAN  
Insulation    
Hermetically sealed Yes/No Yes  
MV bushing type  Outdoor plug in 200A  
LV bushing type  Palm  
Ambient maximum temperature rise °C   
Winding temperature rise (maximum) °C   
Type of HV winding °C   
Type of LV winding    
Total oil required liter   
Acoustic sound level dB   
Exterior finish  Hot dip galvanized  
Dimension of fully assembled transformer    
- Width mm   
- Depth mm   
- Height mm   
Dimension for transportation    
- Width mm   
- Depth mm   
- Height mm   
Weight of core and winding kg   
Weight of fully assembled transformer kg   
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Table 3.37 MV Cable 
Description/Details Unit Specified Tendered 
MV Cables    
Manufacturer    
Manufacturer's Code Nº    
Nominal voltage rating kV 11.5/20 kV (24 kV)  
Number and nominal size of core mm2 3x240 1x400  
Stranding - aluminium mm   
Thickness of conductor shield mm 1.0  
Thickness of XLPE insulation mm 5.5  
Size of insulation shield    
- semi-conducting thickness mm   
- copper cross-section mm2   
Thickness of PVC sheath mm   
Stranding-armour mm   
Maximum Conductor temp. rating °C 90  
Maximum current rating A   
Conductor resistance ohm/km   
Conductor impedance ohm/km   
Conductor inductance mH/km   
Conductor capacitance µF/km   
Short circuit rating    
t = 0.1 seconds kA 16  
t = 0.2 seconds kA   
t = 0.5 seconds kA   
t = 1.0 seconds kA   
Cable weight kg/km   
Minimum bending radius mm   
Maximum drum wound lengths m >500  
Maximum Pulling Tension kN 3,000  
Ultimate Tensile strength kN   

 

Table 3.38 MV Cable Accessories 
Description/Details Unit Specified Tendered 
Cable Termination Kits    
Manufacturer    
Manufacturer's Code Nº    
Type    
Nominal voltage rating kV 20/24  
Nominal size of cable mm2 240   400  
Number of cores  3      1  
Type of conductor  AAC  
Material of inner voltage stress relief    
Material of outer insulation    
Non-tracking per ASTM D2302    
Overall dimensions mm   
Weight kg   
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4.0 Drawings and Attachments 

1. System One Line, Substation Plans 

1. LT0054-E-001 Design/Build RFP for NEPS RPC, Pul-e-Khumri Single Line 
Diagram – Sheet 1, 220 kV 

2. LT0054-E-002 Design/Build RFP for NEPS RPC, Pul-e-Khumri Single Line 
Diagram – Sheet 2, 220 kV 

3. LT0054-E-003 Design/Build RFP for NEPS RPC, Pul-e-Khumri General 
Arrangement – Sheet 1, Mechanically Switched Capacitor 

4. LT0054-E-004 Design/Build RFP for NEPS RPC, Pul-e-Khumri General 
Arrangement – Sheet 2, Fixed Series Capacitors 

5. LT0054-E-005 Design/Build RFP for NEPS RPC, Chimtala Single Line Diagram – 
Sheet 1, 220 kV 

6. LT0054-E-006 Design/Build RFP for NEPS RPC, Chimtala Single Line Diagram – 
Sheet 2, 110 kV 

7. LT0054-E-007 Design/Build RFP for NEPS RPC, Chimtala Single Line Diagram – 
Sheet 3, 110 kV 

8. LT0054-E-008 Design/Build RFP for NEPS RPC, Chimtala Single Line Diagram – 
Sheet 4, 20 kV 

9. LT0054-E-009 Design/Build RFP for NEPS RPC, Chimtala General Arrangement – 
Sheet 1 Transformer and Static VAR Compensator 

10. LT0054-E-010 Design/Build RFP for NEPS RPC, Chimtala General Arrangement – 
Sheet 2, Manually Switched Capacitors 

11. LT0054-E-011 Design/Build RFP for NEPS RPC, Chimtala General Arrangement – 
Fixed Series Capacitor - Sheet 1 

12. LT0054-E-012 Design/Build RFP for NEPS RPC, Chimtala General Arrangement, 
Fixed Series Capacitors - Sheet 2 

13. LT0054-E-013 Design/Build RFP for NEPS RPC, Kabul North Single Line Diagram 
110 kV and 15kV 

14. LT0054-E-014 Design/Build RFP for NEPS RPC, Kabul North General 
Arrangement, Mechanically Switched Capacitors 

2. Typical Drawings for Tower, Insulators, and Accessories 

1. DWG ESDIP TL 03 01 : Outline of 220 kV Suspension Tower 

2. DWG ESDIP TL 03 02 : Outline of 220 kV Tension Tower 

3. DWG ESDIP TL 03 03 : Anti Climbing Device and Step bolt 

4. DWG ESDIP TL 03 04 : Single Suspension String 
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5. DWG ESDIP TL 03 05 : Double Suspension String 

6. DWG ESDIP TL 03 06 : Single Tension String 

7. DWG ESDIP TL 03 07 : Double tension String 

8. DWG ESDIP TL 03 08 : OPGW Tension Assembly 

9. DWG ESDIP TL 03 09 : OPGW Tension Set for Non-Jointing Towers 

10. DWG ESDIP TL 03 10 : OPGW Suspension Assembly 

11. DWG ESDIP TL 03 11 : Suspension Set for OPGW 

12. DWG ESDIP TL 03 12 : OPGW Accessories 

13. DWG ESDIP TL 03 13 : Conductor Clamps 

14. DWG ESDIP TL 03 14 : Typical Tower Foundation Drawing for Suspension and 
Tension Tower 

15. DWG ESDIP TL 03 15 : Phase Plate 

16. DWG ESDIP TL 03 16 : Number Plate 

17. DWG ESDIP TL 03 17 : Circuit Plate 

18. DWG ESDIP TL 03 18 : Danger Plate 

19. DWG ESDIP TL 03 19 : Air Borne Observation Number Plate 

20. DWG ESDIP TL 03 20 : Bird Guard 

21. DWG ESDIP TL 03 21 : Earthing System 

22. DWG ESDIP TL 03 22 : Counterpoise Earthing System 

3. Informative Earthquake Maps 

15. DWG ESDIP TL 04 01 : Seismicity of the Afghanistan Region 

16. DWG ESDIP TL 04 02 : Earthquake Density Map 

17. DWG ESDIP TL 04 03 : Seismic Hazard Map 
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1.0 Executive Summary and Results  

1.1 Project Description 

This work is being performed by Tetra Tech under AESP Work Order (WO-LT-0054) Revision #4 
and Amendment #1 to WO-LT-0054 Revision #4.  

From the LT-0054 Scope of Work: 

“The objective of this scope of work (SOW) is to deliver to USAID a study package consisting of a 
technical scope of work with supporting design analysis documents that USAID, or their designated 
Implementing Partner(s), can use to bid RPC improvements and the additional power transformation 
capability of the DABS operated NEPS system pertaining to the Pul-e-Khumri (PK) - Chimtala 
220kV and Chimtala substation. The design analysis package will assume that USAID will utilize an 
‘On-Budget’ design-build procurement process. 

The package will provide the analysis to improve power import capability of the PK-Chimtala line 
section to provide for the maximum amount of power transfer as determined in LT-0012 Alternative 
#4, estimated to be 450MW. This capability will increase the operational flexibility of the power 
import lines and provide for a more stable Kabul electrical system. 

The intended results of this study will provide USAID with the exact capacity (measured in MVAr), 
quantity (Capacitor or Reactor), and locations of each of the RPC components within the specified 
substations and/or along the PK-Chimtala line.” 

1.2 Electrical System Characteristics 

The Afghanistan electrical transmission system is characterized by long 220kV lines, operated 
radially. Import power sources to the north in Uzbekistan or Tajikistan supply power to the load 
center in the Kabul region and potentially beyond to Kandahar. The distance from the import sources 
to the Kabul area is in excess of 400 km and from Kabul to Kandahar is also greater than 400 km.  

As these long lines become more heavily loaded, system voltage becomes progressively more 
sensitive to changes in load and increasingly larger amounts of reactive power compensation (RPC) 
are required to maintain voltage at acceptable levels.  

With increasing load the voltage fluctuations resulting from normal changes in load as well as events 
such as the addition or loss of blocks of load become unmanageable with manually operated 
mechanically switched capacitors (MSCs) and mechanically switched reactors (MSRs). An integrated 
RPC system, which both reduces and manages the increased voltage sensitivity that comes with 
higher loading levels, will be necessary to provide the maximum amount of power possible to Kabul 
and potentially beyond to Kandahar. The RPC system will include: 

• Series capacitors to effectively shorten the electrical length of transmission lines 

• Automatic, high-speed and continuously-variable sources of reactive power such as static 
VAr compensators (SVCs) 

• Automated control of some MSCs and MSRs 

• Addition of MSCs and MSRs  
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1.3 Analyses Performed 

These analyses were performed to aid in the preparation of an Engineer-Procure-Construct (EPC) 
specification for the RPC system. These analyses confirmed performance of the representative RPC 
equipment included in the specification and assisted in characterizing the performance of the RPC 
system in the EPC specification. The successful EPC contractor will perform its own analyses, subject 
to review of the Employer, to arrive at a final RPC system design. 

Three distinct types of analysis were required to establish RPC equipment requirements. These 
different types of analysis are most easily distinguished by the time frame for which they are intended 
to study. The three analysis types were: 

• Steady-state power flow analysis 

• Dynamic analysis 

• Time domain analysis 

Steady-state power flow analysis was used for investigations that could be performed by modeling 
snapshots of an undisturbed system under different operating conditions. Examples are determining 
preliminary locations and sizing for RPC equipment, determining voltages at various points in the 
system, and examining system sensitivity to changes in load and calculating system losses.  

Dynamic analysis was used for investigations that required modeling the response of the entire 
transmission system to disturbances with a time resolution of ten milliseconds. This tool builds upon 
the steady-state power database and was used to investigate the performance of Static VAr 
Compensators (SVCs) when the system was disturbed with events such as faults and loss of load or 
loss of network branches. 

Time domain analysis was used for investigations that required time resolution to one microsecond. A 
separate database is developed for time domain analysis, and because of the additional detail required, 
it included only a portion of the transmission system. The remaining parts of the system are 
represented by simplified equivalents. Time domain analysis was used to determine Metal Oxide 
Varistor (MOV) surge protection ratings around the series capacitors and transient voltages on the 
transmission line during switching events. 

1.4 Controlling Import, Load, and System Configuration  

Numerous combinations of import levels, load and system configuration were considered in search of 
a configuration that would result in the most stress to the RPC system, and therefore would control the 
RPC system design and specification. In doing so import levels in excess of the 450MW analyzed in 
earlier studies were found to be possible, and were used in the analysis of the RPC system.  

Cases with power import from Uzbekistan, with import limited to the estimated winter thermal 
capacity of the import transmission lines, controlled RPC system design. The winter thermal capacity 
of the import lines from Uzbekistan provided maximum import power (Tajikistan power is not 
available in winter). The high power import level, coupled with the lower system short circuit strength 
associated with a single source of supply, provided the most challenging environment for the RPC 
system. The import level of 571MW used in the analysis is greater than the present 300MW Power 
Purchase Agreement (PPA) with Uzbekistan. 

The estimated 571MW thermal capacity of the line between the Surkhan substation in Uzbekistan and 
Naibabad substation in Afghanistan is used as the maximum import level in these studies. It is 
important to note that this is a winter loading based upon a 10C ambient temperature. In warmer 
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weather imports will need to be reduced because the thermal capacity of the line will become less as 
ambient temperatures increase. For example, the summer thermal capacity, based upon 40C ambient 
temperature, is estimated at only 391MW. 

1.5 Performance of Recommended RPC System 

The Reactive Power Compensation (RPC) equipment analyzed in these studies and defined by the 
associated Engineer Procure Construct (EPC) specifications will permit taking full advantage of the 
capacity that the existing North East Power System (NEPS) transmission system can provide. The 
RPC equipment will permit importing power from Uzbekistan or Tajikistan under a number of import 
scenarios. 

Risks are inherent in operating the any system so near to the thermal limits of transmission lines. 
There is risk that the system voltage may collapse, or become high enough to require tripping loads 
off-line to protect equipment under some contingencies. These contingencies include faults on import 
transmission lines or faults on major substation buses. This risk must be weighed against the benefits 
of providing more electrical power to Afghanistan while the system is operating normally. 

The RPC system will allow management of voltage under intact power system conditions. It will also 
provide automatic and continuously variable adjustment of RPC through the action of SVCs. The 
SVCs will maintain steady-state voltages within a preset bandwidth at the Chimtala 110kV bus and 
Kandahar East 220kV bus. The RPC system will also automatically and rapidly adjust reactive power 
compensation to ride through many events which would likely be catastrophic without the RPC. 
Examples of these events are loss of the largest individual transformer under heavy load conditions, 
and loss of the largest MSC bank under heavy load conditions. For these types of events the SVC 
portion of the RPC will enable the system to ride through disturbances without loss of service to loads 
and will result in rapid (less than a few seconds) restoration of steady-state voltage to between 0.9 and 
1.1 per unit at the controlled  bus (Chimtala or Kandahar East). After the initial disturbance reaches 
the new equilibrium point, the SVC will automatically perform MSR and MSC switching to rebalance 
the RPC system to be ready for another contingency event. Operator-directed actions may be required 
to return the system voltage to pre-event levels. 

MSC and MSR sizes are chosen to coordinate with the SVC operation, and to provide small enough 
steps to allow system operators flexibility in operation of the system should the SVC be offline. 

Operating the system at high import levels requires the use of an SVC at Chimtala. If the NEPS-SEPS 
Connector is constructed, and carries significant load, an SVC at Kandahar East is required as well. 
Without SVCs, the system is at risk of voltage collapse or loss of load. These casualties would be due 
to overvoltage protective relay action for load changes or other changes in system condition. 

1.6 NEPS Representative RPC System 

The contracted EPC firm will perform its own analyses, subject to review of the Employer, to arrive at 
a final RPC system design. A representative RPC system was designed for NEPS as part of this work 
to demonstrate the effectiveness of RPC and to provide input to the EPC specification. The RPC 
equipment to be added to the system in the representative design is tabulated below in Table 1. 

Without the addition of RPC, the NEPS system will go into voltage collapse under heavy-load 
conditions. Voltages at Kandahar East drop to 0.881 per unit at an initial import level of 571 MW if 
the MSCs recommended in Table 1 are reduced by 30 MVAr. Kandahar East voltage drops to 0.763 
per unit at an initial import level of 571 MW if 44 MVAr of MSCs are removed from the modeled 
system. Refer to Appendix C for the power flow single-line diagrams and power flow tabular data for 
these cases (case # A-18 and A-19). 
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Table 1:  RPC Equipment to be added to the NEPS System 

Location Type Qty Rating Comments 
Pul-e-Khumri 
220kV 

MSC 
MSC 
FSC 

2 
1 
2 

40 MVAr 
30 MVAr 

87.3  MVAr 

Can be automatically controlled from Chimtala SVC 
Can be automatically controlled from Chimtala SVC 
35% of line impedance at 1000 amps winter loading 

Chimtala 
220kV 

FSC 2  87.3 MVAr 35% of line impedance at 1000 amps winter loading 

Chimtala 
110kV 

MSC 
SVC 

1 
1 

10 MVAr 
+ 30/ - 30 MVAr 

continuous; 
+40/-40 MVAr for 

5 minutes 

Can be automatically controlled from Chimtala SVC 

Chimtala  
20kV 

MSC 2 10 MVAr Can be automatically controlled from Chimtala SVC 
Connected to 110kV bus through separate 
transformers 

Kabul North 
110kV 

MSC 
MSC 

5 
1 

30 MVAr 
10 MVAr 

Can be automatically controlled from Chimtala SVC 
Can be automatically controlled from Chimtala SVC 

Kabul North 
15kV 

MSC 2 10 MVAr Can be automatically controlled from Chimtala SVC 
Connected to 110kV bus through separate 
transformers 

Table Abbreviations: 
SVC: Static VAr Compensator 
MSC: Mechanically Switched Shunt Capacitor 
MSR: Mechanically Switched Shunt Reactor 
FSC: Fixed Series Capacitor 

1.7 NEPS-SEPS Connector Representative RPC System 

The contracted EPC firm will perform its own analyses, subject to review of the Employer, to arrive at 
a final RPC system design. A representative RPC system was designed for NEPS as part of this work 
to demonstrate the effectiveness of RPC and to provide input to the EPC specification. The RPC 
equipment to be added to the system in the representative design is tabulated below in Table 2. 

Without the addition of RPC the voltage along the NEPS-SEPS Connector will rise unacceptably 
under light-load conditions. No load on the NEPS-SEPS Connector and 1.00 per unit voltage at the 
Chimtala 110 kV bus results in a 1.17 per unit (257 kV) steady state voltage on the Kandahar East 220 
kV bus. These voltages must be controlled to permit use of the NEPS-SEPS Connector and avoid 
damage to electrical equipment on the NEPS-SEPS Connector. Refer to Appendix C for the power 
flow single-line diagrams and power flow tabular data for this case (case # A-16 and A-17). 

Table 2: RPC Equipment to be added to the NEPS-SEPS System 

Location Type Qty Rating Comments 
Maydan Shar MSR 1 15 MVAr For either single- or double-circuit option 

Sayedabad MSR 1 15 MVAr For either single- or double-circuit option 

Ghazni MSR 
MSR 

1 
2 

15 MVAr 
15 MVAr 

For single-circuit option 
For double-circuit option 

Quarabagh MSR 
MSR 

1 
2 

15 MVAr 
20 MVAr 

For single-circuit option 
For double-circuit option 

Qalat MSR 
MSR 

1 
2 

15 MVAr 
20 MVAr 

For single-circuit option 
For double-circuit option 
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Location Type Qty Rating Comments 
Kandahar East MSR 

MSC 
MSR 
SVC 

1 
2 
2 
1 

15 MVAr 
15 MVAr 
15 MVAr 

+30/- 20 MVAr 
continuous; 

+40 /-30 MVAr for 5 
min 

For single-circuit option 
For single-circuit option 
For double-circuit option 
For either single- or double-circuit option 

Table Notes and Abbreviations: 
1. All devices applied on the 220kV bus of the respective substations 
2. Two subconductor bundle (duplex) used in both single- and double-circuit options 
3. Abbreviations: 
SVC: Static VAr Compensator 
MSC: Mechanically Switched Shunt Capacitor 
MSR: Mechanically Switched Shunt Reactor 
FSC: Fixed Series Capacitor 
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2.0 System Design  
The RPC system will be called upon to operate in varying transmission system environments. Load, 
import levels, import sources, and system configuration will vary daily, seasonally, and over years as 
the transmission system develops and electrification of Afghanistan continues.  

The future of the transmission system cannot be foretold with certainty. To make specification of the 
RPC system practical it was necessary to select a limited number of the many possible future load, 
import, and circuit configuration scenarios for study. These cases were selected considering the 
existing transmission system configuration, available import sources and known plans for the 220kV 
NEPS-SEPS Connector. The statement of work (SOW) also specifically directed a number of 
instances to consider when selecting cases to study. 

A description of the cases selected for study follows below. They reflect credible “worst case” 
conditions that are likely to place maximum stress on the RPC system. Following the discussion of the 
cases selected for study is a list of the instances contained in the SOW with a brief discussion of how 
the cases studied either addressed them directly, or will result in a more capable RPC system than the 
instances would require.  

The Heavy-Load cases studied are based on winter thermal capabilities of the 220kV transmission 
line conductors1

2.1 NEPS Cases Selected for Study 

  to reflect aggressive use of all available transmission capacity. These heavily-loaded 
cases result in very high losses as noted in the case descriptions. 

Table 3 Summary of Loads and Imports Selected for Study 

Case Name 
Imports (MW) Loads (MW) 

Approximate 
Losses 

 (Note 5) 

Total U  
(Note 1) 

T  
(Note 2) 

North  

(Note 3) 
Kabul 

 (Note 4) MW % 

Strong Source_ Heavy Load 571 571 - 59 393 119 21% 

Strong Source_Heavy Load_One 
PeK to Chimtala Line Out 408 408 - 61 272 75 18% 

Weak Source_Light Load 71 71 - 18 49 4 6% 

Strong Source – Present UZB PPA 300 300 - 65 200 35 12% 

450MW Synchronized 
450 300 150 

34 
(Notes 6 & 7) 367 49 11% 

Split Bus 450MW Unsynchronized 450 300 150 987 299 53 12% 

Table Notes: 
1. Uzbekistan import at 220kV from the Surkhan Substation. 
2. Tajikistan import at 220kV from the Sangtuda Substation. 
3. Loads served at Pul-e-Khumri and north toward import source(s). 

                                                 
1 Thermal rating based on 10C ambient (winter) or 40C ambient (summer), 75C conductor temperature, 0.61 
m/sec wind, noon, clear skies, 35 degrees north latitude, east-west line orientation, shortest day of year (winter) 
or longest day of year (summer), 4000m elevation for Deer, 2000m elevation for Zebra. Zebra is the limiting 
conductor for the PeK to Chimtala line. 5500m elevation for Squab determines the limiting condition for the 
Surkhan-to-Naibabad line. 
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4. Loads in Kabul served from the import source(s) or, when NEPS-SEPS Connector is being analyzed, the sum of 
the loads in Kabul and loads on the NEPS-SEPS Connector. 

5. Total system losses from the import source(s) to the 15kV, 20kV or 110kV load buses. Percentage based upon 
total import. 

6. Loads north of Kabul minimized beyond projections to create a more severe test case. 
7. Includes Kunduz loads served from Tajikistan source. 

 
Strong Source – Heavy Load – Uzbekistan Import Only 
This case represents the most heavily loaded, winter, single-import situation. The Uzbekistan source 
was chosen as the most challenging case. The import level approximates the estimated 571MW winter 
thermal capability2

 

 of the 220kV line between the Surkhan substation in Uzbekistan and the Naibabad 
substation in northern Afghanistan. The thermal capability of this line will limit the amount of power 
that can be imported. The import level of 571MW is well above the existing 300MW Power Purchase 
Agreement (PPA) with Uzbekistan. This case is based on existing double-circuit 220kV lines from 
Surkhan in Uzbekistan all the way to Chimtala in Kabul. 

Strong Source – Heavy Load – Uzbekistan Import Only – One Pul-e-Khumri to Chimtala 220kV 
circuit 
This case is identical in topology to the “Strong Source Heavy Load – Uzbekistan import Only” case 
with the exception that only one Pul-e-Khumri to Chimtala circuit is in service. The power flow on 
the remaining circuit must then be limited to 343MW3

Weak Source – Light Load – Uzbekistan Import Only 

 to reflect the estimated winter thermal capacity 
of one remaining circuit between Pul-e-Khumri and Chimtala. 

This case is based upon one of the existing 220kV circuit between Naibabad and Pul-e-Khumri being 
out of service and one of the circuits between Surkhan and Naibabad being out of service. This 
represents a situation where one circuit is out of service for routine maintenance and the second circuit 
suffers a forced outage. Light load conditions were used for this case as planned maintenance would 
normally be scheduled when loads are light. The import level from Uzbekistan was 71MW in this 
case.  
 
Strong Source – Present PPA– Uzbekistan Import Only 
This case represents present-day import limitations from Uzbekistan. The import level of 300MW 
matches the present PPA with Uzbekistan. This case is based on existing double-circuit 220kV lines 
from Surkhan in Uzbekistan all the way to Chimtala in Kabul. This case was preliminarily 
investigated, found to not control RPC sizing, and was not analyzed in additional detail. 
 
450MW Synchronized 
This case represents the situation if the Uzbekistan and Tajikistan sources were synchronized at the 
Pul-e-Khumri 220kV bus. This case is based on existing double-circuit 220kV lines from Surkhan in 
Uzbekistan to Pul-e-Khumri and existing double-circuit 220kV lines from Sangtuda in Tajikistan to 
Pul-e-Khumri, then double-circuit lines from Pul-e-Khumri to Chimtala in Kabul. This case was 
preliminarily investigated, found to not control RPC sizing, and was not analyzed in additional detail. 

                                                 
2 Thermal rating based on 10C ambient (winter) or 40C ambient (summer), 75C conductor temperature, 0.61 
m/sec wind, noon, clear skies, 35 degrees north latitude, east-west line orientation, shortest day of year (winter) 
or longest day of year (summer). 5500m elevation for Squab determines the limiting condition for the Surkhan 
to Naibabad line. 
3 Thermal rating based on 10C ambient (winter) or 40C ambient (summer), 75C conductor temperature, 0.61 
m/sec wind, noon, clear skies, 35 degrees north latitude, east-west line orientation, shortest day of year (winter) 
or longest day of year (summer), 4000m elevation for Deer, 2000m elevation for Zebra. Zebra is the limiting 
conductor for the PeK to Chimtala line. 
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Split-Bus 450MW, Unsynchronized 
This case represents Uzbekistan and Tajikistan sources both serving load, but unsynchronized with 
one another. This case is based on existing double-circuit 220kV lines from Surkhan in Uzbekistan to 
Pul-e-Khumri and existing double-circuit 220kV lines from Sangtuda in Tajikistan to Pul-e-Khumri. 
The remaining substation buses, including Pul-e-Khumri, would be “split,” with one substation bus 
energized from Surkhan and one from Sangtuda. This will allow load to be served from both sources 
without paralleling the sources. The SVC at Chimtala can only be used on one bus, and in this case it 
was applied to the bus served by Surkhan to take advantage of the winter import capability of the 
Uzbekistan source. The present 300MW import limitation from Uzbekistan and a 150MW import 
level was used for the Tajikistan source. For the larger import source, Uzbekistan, this case is 
identical to the “Strong Source – Heavy Load – Uzbekistan  Import Only – One PeK to Chimtala 
220kV Circuit” except not so heavily loaded. This case was preliminarily investigated, found to not 
control RPC sizing, and was not analyzed in additional detail. 

2.2 NEPS-SEPS Connector 

The NEPS-SEPS Connector was modeled with two Zebra subconductors per phase. Both single- and 
double-circuit configurations were studied. Transformer and load information used in the full load 
case is tabulated in Table 4 below. 

Table 4 Transformer and Load Information Used in Full-Load Case 

Substation Transformer Information Full Load Number and Size Voltage 
Maydan Shar  10 MVA 220/20kV 10MW 
Sayedabad  10 MVA 220/20kV 10MW 
Ghazni  2 x 10 MVA 220/20kV 20MW 
Quarabagh  10 MVA 220/20kV 10MW 
Gelan 10 MVA 220/20kV 10MW 
Shah Joy 10 MVA 220/20kV 10MW 
Qalat  10 MVA 220/20kV 10MW 
Kandahar East 2 x 40 MVA 220/20kV 50MW 
Kandahar East 3 x 50 MVA 220/110kV 50MW 
Total Load   180MW 

 
When the NEPS-SEPS Connector was modeled at full load, 180MW of load was removed from the 
Kabul area load to maintain approximately the same import levels, which for the controlling case was 
limited to 571MW by the estimated thermal capacity of the 220kV line from Surkhan in Uzbekistan to 
Naibabad. 

2.3 Conditions to Consider from Scope of Work 

Power imports from Uzbekistan alone, with or without synchronization between Uzbekistan and 
Afghanistan 
The Strong Source – Heavy Load – Uzbekistan Import Only case meets this requirement. This is a 
very aggressive import case, taking full advantage of the thermal capacity of the import lines from 
Uzbekistan under winter (10C ambient) conditions. Cases with synchronization, either between the 
transmission system in Tajikistan or in Afghanistan will result in a stronger (higher short circuit 
strength) source which will reduce the performance requirements of the SVC in Kabul and require a 
fewer MSCs and a smaller SVC. 
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Power imports from Tajikistan alone, with or without synchronization between Tajikistan and 
Afghanistan 
Tajikistan is limited to providing power during spring and summer when excess hydro generation is 
available. Summer rating for the Tajikistan import lines is estimated to be 390MW. The import levels 
for the Strong Source – Heavy Load – Uzbekistan Import Only case, whose import level is based 
upon winter thermal conductor capacity, is 571MW. This difference in maximum power import level 
will result in the Strong Source – Heavy Load – Uzbekistan Import Only

 

 case being more challenging 
to the RPC than the Tajikistan import cases, even considering the slightly longer line length from 
Sangtuda to Pul-e-Khumri (282km vs. 260km). Cases with synchronization, either between the 
transmission system in Uzbekistan or Afghanistan will result in a stronger (higher short circuit 
strength) source which will reduce the performance requirements of the SVC in Kabul and require a 
fewer MSCs and a smaller SVC. 

Power imports from both Tajikistan and Uzbekistan, with or without synchronization between 
Uzbekistan, Tajikistan, and Afghanistan 
Cases with synchronization were covered in the previous two discussions. They will result in stronger 
sources and be less demanding of the RPC than the Strong Source – Heavy Load – Uzbekistan Import 
Only
 

 case.  

Power imports from both Tajikistan and Uzbekistan without synchronization are investigated in two 
cases. Split- Bus 450MW Unsynchronized investigates an unsynchronized 300MW import from 
Uzbekistan and a 150MW import from Tajikistan. The SVC at Chimtala was attached to the 
Uzbekistan source. This case required less RPC than the second case, Strong Source – Heavy Load – 
Uzbekistan Import Only – One PeK to Chimtala 220kV circuit, which modeled the full winter thermal 
capacity of a single Pul-e-Khumri to Chimtala circuit imported into the Kabul area from Uzbekistan. 
The Strong Source – Heavy Load – Uzbekistan Import Only – One PeK to Chimtala 220kV circuit

 

 
was used to test this condition and confirm that the RPC was sized adequately for this contingency. 
Note that the MSC’s at Pul-e-Khumri, Chimtala 110kV and Kabul North 110kV can be switched to 
the buses supplied from either source to provide maximum flexibility in providing reactive 
compensation. 

Minimal load north of Kabul 
In all cases load north of Kabul served from Uzbekistan is minimized by serving Mazar-e-Sharif loads 
from the proposed generation at Sheberghan and the Kunduz loads from Tajikistan. This delivers the 
maximum amount of power to the Chimtala 220kV bus in Kabul. Sending the most power over the 
longest route requires the most RPC and requires the most capable RPC system. 
 
Maximum load north of Kabul identified in AESP Work Order LT-0023 
This case will not control the size of the RPC. Analysis has shown that import from Uzbekistan is 
limited by the winter thermal capacity of power imported, even with minimal load north of Kabul. 
This delivers the maximum amount of power to the Chimtala 220kV bus in Kabul. Sending the most 
power over the longest route requires the most RPC and requires the most capable RPC system. 
Consequently, this case was not analyzed further. 
 
NEPS-SEPS Connector in-service to ensure a future possible NEPS-SEPS connect will not impact 
RPC size or location 
The NEPS-SEPS Connector was modeled both in service with no load on it, and with the full load 
case described earlier. 
 
Minimal Kandahar load supplied by NEPS-SEPS Connector 
The RPC along the NEPS-SEPS Connector was tested to confirm that the line could be energized one 
line segment at a time, with coordinated switching of the MSRs, with acceptable disturbance to the 



 

Tetra Tech 
B-13 

Kabul area voltages under the most severe Strong Source – Heavy Load – Uzbekistan Import Only

 

 
case. The voltages along the NEPS-SEPS Connector remained within acceptable limits under no load. 

Maximum Kandahar load supplied by NEPS-SEPS Connector 
The full load case was tested to confirm acceptable steady-state voltages along the NEPS-SEPS 
Connector could be obtained under the most severe Strong Source – Heavy Load – Uzbekistan Import 
Only case, with the load in the Kabul area reduced so combined NEPS-SEPS Connector and Kabul 
area loads remained approximately equal to the Kabul-only loads when the NEPS-SEPS connector is 
out of service.  
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3.0 Equipment and System Operating Limits 

3.1 Transmission System Voltages 

These operating limits are based upon what is practical to achieve with well-applied RPC systems 
taking into account typical voltage limits from the North American transmission grid when possible to 
do so. These limits are used to design the RPC requirements in order to arrive at robust RPC that will 
give the system operators the means to improve overall system performance and increase imports. 
Given operational experience with the RPC system the system operators will define their own 
operating parameters and practices, including voltage limits.  

• Steady-state Normal System – 0.95 to 1.05 per unit on 110kV and 220kV buses 

• Steady-state Voltages After a Non-Catastrophic Contingency – 0.90 to 1.10 per unit on 
110kV and 220kV buses 

• Steady-state voltage change resulting from switching MSCs or MSRs - no greater than 3% 
increase or decrease (achievable through switching one or more MSCs in combination) 

Definitions: 

Per unit – Voltage expressed as a multiple of the nominal voltage. For example a 220kV system 
operated at 1.10 per unit is operating at (1.10) x 220 = 242kV. 

Normal System – No outages (generation, line or transformer). All transmission and generation 
system components in service. 

Non-Catastrophic Contingency – An event that the system can recover from and maintain service to 
customers unaffected by the event. Examples would be a short circuit resulting in the 60MVAr 
capacitor bank at Chimtala tripping off line or a short circuit resulting in a heavily-loaded 40MVA 
transformer at North Kabul Substation tripping off-line. After a non-catastrophic contingency, 
voltages need to be stabilized to allow operators time to reconfigure the system and establish a new 
stable operating situation without overloads, and with voltages within limits. SVC operation is 
essential to recovery from non-catastrophic contingencies and non-catastrophic contingencies are 
modeled dynamically to test SVC performance. 

Catastrophic Contingency – An event that the system cannot recover from without losing service to 
customers in addition to those affected by the event. An example would be loss of the NEPS-SEPS 
Connector under heavily-loaded conditions. This contingency is likely to create overvoltages that will 
result in over-voltage protective relay operation causing outages in other parts of the system. 
Operation of the RPC system will mitigate effects of catastrophic contingencies but the RPC is not 
designed to allow recovery from catastrophic contingencies without loss of load. 

3.2 Series Capacitor Current Ratings 

The series capacitors are applied on the Pul-e-Khumri to Chimtala double-circuit 220kV transmission 
line. Series capacitors will be placed in both circuits of the double-circuit line. The current rating will 
be 1000A to match the estimated winter rating of a Pul-e-Khumri to Chimtala 220kV circuit. This will 
permit taking full advantage of the winter rating of the remaining circuit should one circuit of the line 
be out of service. 
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The series capacitors will also be required to have a short-time rating of 150% of the continuous 
rating for 30 minutes, to permit time for switching or load shedding to reduce load on the remaining 
circuit should one circuit suffer a forced outage. 
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4.0 Power Flow Analysis 
Power flow analysis is used to determine Reactive Power Compensation (RPC) equipment size and 
placement required to maintain transmission-system bus voltages at desired values under projected 
import levels and power flows. RPC elements analyzed for WO-LT-0054 were: 

• Series capacitors on the Pul-e-Khumri to Chimtala double-circuit 220kV line 

• SVCs 

• MSCs  

• MSRs  

The transmission system voltage limits defined in Section 3.1 were used in the study. 

NEPS RPC locations analyzed were limited to substations where RPC presently exists: Pul-e-Khumri, 
Chimtala and Kabul North. Possible RPC locations for the NEPS-SEPS Connector analysis included 
any substation along the NEPS-SEPS Connector, from Maydan Shar to Kandahar East. RPC power 
flow analysis was based on a maximum import level equal to the estimated 10C thermal limit of the 
Surkhan-to-Naibabad single-conductor, double-circuit line (571MW). 

4.1 Brief Description of Analysis Technique  

Numerous system configurations, import levels and operating contingencies were considered in the 
RPC power flow analysis. Section 2.1 describes the cases studied. In addition a number of plausible 
operating contingencies were included in the analyses. These contingencies were: 

• Loss of 60MVAr Chimtala substation 110kV MSC 

• Load rejection of 50MW at Kabul East substation; SVC allowed to compensate 

• Load rejection of 50MW at Kabul East substation; SVC out of service 

• Loss of one circuit of the Naibabad to Pul-e-Khumri double-circuit line 

• Bypass both series capacitors on one circuit of the Pul-e-Khumri to Chimtala double-circuit 
line 

• Bypass both series capacitors on both circuits of the Pul-e-Khumri to Chimtala double-circuit 
line 

For each system configuration, import level and applicable operating contingency power flow results 
were analyzed and MSC or MSR sizes were adjusted to correct voltage violations. Table 5, Table 6, 
and Table 7 show the resulting maximum MSC or MSR sizes required to keep bus voltages within the 
recommended steady-state range (0.95 to 1.05 per unit) for system-normal conditions. For operating 
contingency conditions MSC or MSR sizes were adjusted to keep bus voltages within the 
recommended temporary range (0.90 to 1.10 per unit), if possible to do so, while system operators 
take action to restore bus voltages to the recommended steady-state levels. 

For all system configurations analyzed the Kabul-area and NEPS-SEPS Connector bus loads were 
modeled as ½ PQ loads and ½ Y-type loads. That mixed-load type was used for modeled Kabul loads 
in WO-LT-0053 in order to obtain a closer match between voltage drops in the model and voltage 
drops mentioned by DABS substation engineers. PQ loads are loads which are constant regardless of 
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voltage, such as some motor loads. Y-type loads are resistance loads such as heaters electric cooking 
coils and incandescent light bulbs.  

4.2 NEPS Analysis 

The NEPS RPC system steady state performance was investigated using power flow analysis. The 
analyses performed and conclusions reached are discussed in the following sections. Appendix C 
contains power flow results of selected cases and contingencies. 

Without the addition of RPC the NEPS system will go into voltage collapse under heavy-load 
conditions. Voltages at Kandahar East drop to 0.881 per unit at an initial import level of 571 MW if 
the MSCs recommended in Table 1 are reduced by 30 MVAr. Kandahar East voltage drops to 0.763 
per unit at an initial import level of 571 MW if 44 MVAr of MSCs are removed from the modeled 
system. Refer to Appendix C for the power flow single-line diagrams and power flow tabular data for 
these cases (case # A-18 and A-19). 

4.2.1  Series Capacitor Locations 

The series capacitor for the Pul-e-Khumri to Chimtala double-circuit line is recommended to be 
equally split and placed at each end of the line. The voltage profile along the line is significantly 
flatter when the series capacitor is split between the two line ends than when it is placed at mid-line. 
The existing Pul-e-Khumri substation 220kV bus is the recommended location for the northern half of 
the FSC. The existing Chimtala substation does not have sufficient space in which to construct the 
southern half of the FSC so it is recommended that a new substation site be selected just north of the 
existing Chimtala substation (within 10 km if possible) and the southern half of the FSC be 
constructed at that new 220kV substation. 

Simplified power flow analyses were performed and it was found that line-end series capacitors 
provided acceptable voltages at Khenjan and Charikar substations and also permitted location of the 
FSCs at the existing Pul-e-Khumri substation and at a new substation a few km north of the Chimtala 
substation. Voltages on subsequent, more detailed PSS/E power flow runs confirmed that voltages on 
the Pul-e-Khumri to Chimtala line were acceptable at Khenjan and Charikar substations under a wide 
variety of power system loading and configuration.  

Series capacitors located at line-end locations at or near established substations are much more 
desirable from a construction and operations perspective than if placed at a new mid-line substation 
location. 

4.2.2  SVC Location 

The recommended SVC location for NEPS is at the Chimtala substation 110kV bus because it 
compensates for the voltage drop through the Chimtala 220-110kV transformers resulting in more 
stable voltages for customers in the Kabul area. Voltage stabilization of the Chimtala 220kV bus with 
the SVC on the Chimtala 110kV is adequate for operation of the NEPS-SEPS Connector and steady-
state voltage performance of the NEPS-SEP Connector is further improved by the SVC recommended 
for the Kandahar East Substation (discussed in Section 4.3). Therefore, the recommendation is to 
place the SVC on the 110kV bus rather than the 220kV bus. 

4.2.3  MSC Total Requirement, Location and Step-Size 

Steady-state power flow analyses were performed to determine recommended MSC locations, sizes 
and step size. A number of system configurations and import levels were analyzed to determine the 
controlling case that determines the maximum MSC requirement. Table 5 summarizes the NEPS 
MSC recommended locations, maximum sizes and step size. 
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Table 5 MSC Recommendations for NEPS 
Location Bus kV MSC Configuration and Step Size 

(# steps X MVAr size) 
Import Level, 
Uzbekistan 
(MW) 

Pul-e-Khumri 220 
2 x 25 (existing) 

571 

2 x 40 
1 x 30 

Total  160 MVAr 

Chimtala 110 

1 x 60 (existing) 
1 x 40 (existing) 
1 x 20 (existing) 
1 x 10 

20 2 x 10 
Total  150 MVAr 

Kabul North 110 
1 x 20 (existing) 
5 x 30 
1 x 10 

15 2 x 10 
Total  200 MVAr 

Total MSCs  510 MVAr (including existing) 
 
The two 10 MVAr MSCs on the Chimtala distribution buses and the two 10 MVAr MSCs on the 
Kabul North distribution buses (one capacitor on each bus) provide two benefits. First they permit 
switching MSCs to allow the SVC to operate nearer zero reactive power, freeing up SVC capacity to 
better-manage system disturbances. Secondly the smaller steps provide system operators with the 
ability to better-manage system voltages if the SVC should be out of service. The smaller steps allow 
switching MSCs without excessively large voltage swings. Changes in voltage of approximately 3% 
can be implemented providing system operators the flexibility to switch MSCs in smaller steps by 
switching one or a combination of MSCs.  

4.2.4 NEPS SVC Sizing for Steady-state Conditions 

The Chimtala SVC is recommended to be rated +/- 10 MVAr in addition to the required dynamic 
range discussed in Section 5. This margin will preserve the SVC’s ability to respond to system 
disturbances while operating within an achievable bandwidth around zero reactive power output. 
Switching MSCs and MSRs will be used to keep the SVC output as near zero as possible but the 
discrete step size of MSCs will prevent being assured of an exact zero reactive power output from the 
SVC. 

4.3 NEPS-SEPS Connector Analysis 

Without the addition of RPC the voltage along the NEPS-SEPS Connector will rise unacceptably 
under light-load conditions. No load on the NEPS-SEPS Connector and 1.00 per unit voltage at the 
Chimtala 110 kV bus results in a 1.17 per unit (257 kV) steady state voltage on the Kandahar East 220 
kV bus. These voltages must be controlled to permit use of the NEPS-SEPS Connector and avoid 
damage to electrical equipment on the NEPS-SEPS Connector. Refer to Appendix C for the power 
flow single-line diagrams and power flow tabular data for this case (case # A-16 and A-17). 
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4.3.1 MSR and MSC Total Requirement, Location and Size 

The proposed 220kV NEPS-SEPS Connector is modeled as a double-circuit line originating at Dasht-
e-Barchi substation and terminating at Kandahar East substation, with seven intermediate substations 
along the 481-km line route. Each circuit is modeled as two ‘Zebra’ conductors per phase. Total 
modeled load on the NEPS-SEPS Connector is 180MW, which is approximately the sum of all 
distribution substation transformer installed MVA capacity listed in WO-LT-0054 A1 and WO-LT-
0048 A2 (130 MVA total) plus an additional 50 MVA of 110kV load served from Kandahar East 
substation. The 180MW loading level modeled is a representative future loading case. The RPC is 
designed to operate successfully for this representative future build-out case, and to provide flexibility 
in operation as the system grows and develops.  

The approach used to determine the required NEPS-SEPS Connector Reactive Power Compensation 
(RPC) was to evaluate the NEPS-SEPS system during a no-load energization sequence and also under 
a full 180MW load condition. For both loading conditions the import from Uzbekistan was kept 
constant at 571MW (the estimated 10 C thermal limit of the Surkhan to Naibabad single-conductor, 
double-circuit line). Under no-load conditions, reactors were placed to absorb the reactive power 
generated through line charging. As load is added, the reactive power losses in the line and in the 
transformers, coupled with reactive power consumed by loads themselves, absorb some of the reactive 
power provided by the line and fewer reactors are needed, as shown in Table 6 and Table 7.  

The steady-state criteria used for the RPC analysis were: 

• Voltage along the NEPS-SEPS line from Chimtala to Kandahar East must be:  

o Between 0.9 and 1.1 per unit during a segment-by-segment line energization sequence, 
and 

o Between 0.95 and 1.05 per unit under intact system no-load and 180MW loaded 
conditions 
 

• The reactive power flow between Chimtala and Dasht-e-Barchi must change less than 15 
MVAr, measured at the Chimtala 220kV bus, when switching unloaded line segments 
(including associated MSRs) in and out of service. 

 
Management of the reactive power flow between the NEPS-SEPS Connector and the Chimtala 220kV 
bus is an important system operations consideration. If the SVC is out of service and the reactive 
power flow criteria between Chimtala and Dasht-e-Barchi is violated, the Chimtala substation voltage 
will be significantly impacted; a 15 MVAr change in reactive power flow at the Chimtala 220kV bus 
results in an approximately  5% change in the 220kV Chimtala voltage (see Appendix C, Figures A-
20 and A-21). This is a substantial, but not unworkable, step change for switching events that should 
not take place often. If the Chimtala SVC is in service and the reactive power flow criteria between 
Chimtala and Dasht-e-Barchi is violated, the SVC will be forced farther away from its desired near-
neutral operating bandwidth. This will force unnecessary MSC switching to bring the SVC output 
back into bandwidth and for a short time will keep the SVC from providing a full response to system 
disturbances. Proper design of the RPC and careful management of the reactive power flow between 
the NEPS-SEPS Connector and the Chimtala 220 kV bus during line switching will minimize these 
impacts. 

Table 6 shows the double-circuit NEPS-SEPS Connector voltage profile and recommended MSR 
additions for both the line energization case and the fully-loaded case. The voltage profile listed is 
when the NEPS-SEPS Connector line is fully energized, all circuits in service, and the MSRs noted in 
the “recommended MSR” column are in service. 
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Table 6 NEPS-SEPS Connector Double-Circuit MSR, MSC and Voltages 

Double-circuit NEPS-SEPS 
Final Voltage Profile 

No Load Full Load 
Recommended MSR Voltage Recommended MSR Voltage 

 Dasht-e-Barchi 220kV 0 0.964 0 0.956 
 Maydan Shar 220kV 15 MVAr 0.963 15 MVAr 0.954 
 Sayedabad 220kV 15 MVAr 0.964 15 MVAr 0.953 
 Ghazni 220kV (2) 15 MVAr 0.963 (2) 15 MVAr 0.953 
 Quarabagh 220kV (2) 20 MVAr 0.964 (2) 20 MVAr 0.956 
 Gelan 220kV 0 0.969 0 0.964 
 Shah Joy 220kV 0 0.970 0 0.968 
 Qalat 220kV (2) 20 MVAr 0.968 0 0.975 
 Kandahar 220kV (2) 15 MVAr 0.965 0 0.975 
 

The same criteria and methodology were applied to evaluate the NEPS-SEPS Connector reactance 
with the line modeled as a single-circuit line. Table 7 shows the single-circuit NEPS-SEPS Connector 
voltage profile and recommended MSR and MSC additions for both the line energization case and the 
fully-loaded case. The voltage profile listed is when the NEPS-SEPS line is fully energized, all 
circuits in service, and the MSRs and MSCs noted in the “recommended MSR and MSC” column are 
in service. 

Table 7 NEPS-SEPS Connector Single-Circuit MSR, MSC and Voltages 

Single-circuit NEPS-SEPS 
Final Voltage Profile 

No Load Full Load 
Recommended 
MSR and MSC Voltage Recommended 

MSR and MSC Voltage 

 Dasht-e-Barchi 220kV 0 0.962 0 0.955 
 Maydan Shar 220kV 15 MVAr MSR 0.962 0 0.953 
 Sayedabad 220kV 15 MVAr MSR 0.964 0 0.951 

 Ghazni 220kV 
10 MVAr MSR 

(Note 1) 0.968 0 0.952 
 Quarabagh 220kV 15 MVAr MSR 0.972 0 0.955 
 Gelan 220kV 0 0.978 0 0.958 
 Shah Joy 220kV 0 0.979 0 0.961 
 Qalat 220kV 15 MVAr MSR 0.979 0 0.968 

 Kandahar 220kV 
 

15 MVAr MSR 0.975 (2) 15 MVAr MSC 0.975 

Note 1: For uniformity, the Ghazni MSR could be increased to 15 MVAr 

Switching of MSRs, and possibly MSCs for single-circuit operation, will be required to maintain 
voltages for most contingency conditions. The MSRs and MSCs—for single-circuit case only—at 
Kandahar East will be automatically controlled by the SVC at Kandahar East. The system voltages 
should be monitored closely, and the remaining reactors turned off or on as needed under operator 
direction in order to achieve acceptable bus voltages and reactive power flow. Contingency results are 
located in Appendix C. 
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4.3.2  NEPS-SEPS Connector SVC Location and Sizing for Steady-state 
Conditions 

 For the NEPS-SEPS Connector the recommended SVC location is at the Kandahar East substation 
220kV bus because that is where the greatest voltage variation along the NEPS-SEPS Connector is 
experienced for varying power flows and reactive compensation levels. The Kandahar East SVC is 
recommended to be rated +/- 10 MVAr in addition to the required dynamic range discussed in Section 
5. This margin will preserve the SVC’s ability to respond to system disturbances while operating 
within an achievable bandwidth around zero reactive power output. Switching of MSCs and MSRs 
will be used to keep the SVC output as near to zero as possible but the discrete step size of MSCs will 
prevent being assured of an exact zero reactive power output from the SVC. 
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5.0 Dynamic Analysis  

5.1 Brief Description of Analysis Technique 

Dynamic analysis was performed to determine the capacitive and reactive VAr requirements for the 
Kabul and Kandahar East thyristor-based Static VAr Compensators (SVCs). 

The SVCs provide voltage stabilization during normal operation by automatic, rapid and continuous 
adjustment of the reactive power supplied or consumed by the SVCs.  The SVCs are also needed to 
reduce transients and to stabilize voltages after system disturbances (post-disturbance voltages). The 
SVC size is primarily determined by the SVC response to system disturbances. This analysis 
investigated SVC response to selected system disturbances (also referred to as contingencies or 
events) to determine the minimum SVC size required at Chimtala and Kandahar East. 

The SVC will provide rapid and continuous adjustment of reactive power, up to the limit of its 
capacity, to reduce transients and stabilize voltage following a disturbance. After the disturbance the 
SVC will attempt to return the voltage to as near the pre-disturbance level as its capacity permits.  
Post-disturbance voltages were held to between 0.9 per unit to 1.1 per unit in this analysis. Voltages in 
this range will permit continued operation of the system for an extended period. Once the initial 
disturbance transient is over (typically within 10 seconds), additional operation of mechanically 
switched capacitors and reactors will be able to reduce the dynamic VAr output of the SVC to near-
zero and possibly to further correct system voltages into the desired operating range of 0.95 to 1.05 
per unit. Depending upon the event system operators may need to take additional action to adjust load 
or RPC to bring voltages to within acceptable limits. 

SVC operation was studied under multiple power import scenarios, numerous disturbance events, and 
transmission network topologies including and excluding the NEPS-SEPS Connector.  

The SVC is electrically located to control the voltage on the Chimtala 110 kV substation bus. The 
Kandahar SVC is connected to control the Kandahar 220 kV substation bus when the NEPS-SEPS 
Connector line is active. 

Post-transient dynamic analysis typically has a simulation timeframe from approximately one-tenth of 
a second to multiple seconds, placing this type of analysis between static power flow (section 4.0) and 
time domain transient (section 6.0) analysis. Dynamic simulations simulate the control system 
interaction of the generators, power imports, and SVCs present in the network. By simulating for 10 
seconds under the presence of a system disturbance, conclusions can be made about the network’s 
dynamic response and whether the system can remain stable and return to steady-state operation. The 
dynamic analysis was performed for this project using Siemens-PTI PSS/E v32.1 software. 
Transmission, generation, and import topologies of the Afghanistan power grid were developed 
during the power flow analysis phase of this project, and used also for this dynamic simulation 
analysis. 

The Kabul and Kandahar SVCs were simulated using the generic model ‘SVSM01U1’, which is a 
thyristor-based, continuously-controlled shunt switchable element developed by the Western 
Electricity Coordinating Council (WECC) through the action of a task force, including vendor, utility, 
Electric Power Research Institute (EPRI) and consulting firm representatives. The control parameters 
were tuned to support the system voltage during disturbance events, and to minimize the capacitive 
and reactive VAr range necessary to assist in stabilizing the system. The SVSMO1U1 model has 
numerous features, but only some of the basic features were used in these simulations. The features 
used include: 
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• Undervoltage and overvoltage thresholds for modifying SVC behavior during very low 
voltage and very high voltage conditions. Low voltage features are used to reduce voltage 
overshoot following faults. 

• Main Proportional-Integral controller for minimizing the voltage error signal relative to the 
voltage set point. 

• Linear droop characteristic 

Other features such as nonlinear droop, deadbands, and slow susceptance regulator were not modeled. 
The Mechanically Switched Shunt (MSS) control feature of the model is not being used directly but 
MSS control is analyzed by power flow studies. The parameters for the Kabul and Kandahar SVC 
simulation models are listed in Appendix D, Figure 1. 

The power flow studies used as the basis for the dynamic analysis contained some loads that were 
modeled at 50% constant MVA loads (PQ) and 50% constant admittance loads (Y-type). This mix of 
load models was used in an attempt to model operator descriptions of the Kabul-area voltage behavior 
after load drop events and is documented in the report for LT-0053. As is typical for short-duration 
dynamic simulations, the constant-MVA active power loads were converted to constant current, and 
constant-MVA reactive power loads were converted to constant admittance, and the generators were 
converted to current injection models. 

In the system studied, all loads in the NEPS and NEPS-SEPS Connector areas are being supplied by 
import generation sources. No local Afghan generators are synchronized with those import sources. 
This results in a network characterized by a very long radial transmission system exhibiting very high 
voltage sensitivity. The selection of controlling cases was discussed further in Section 2.1. 

The dynamic contingencies selected for this study created a range of events which stressed the Kabul 
and Kandahar East SVC VAr performance. The contingencies simulated were based on the six 
different power flows, which were derived in section 4.0, and are relisted in Table 8. The base power 
flow cases represent high and low import power conditions and different transmission line topologies, 
such as the NEPS-SEPS Connector being in or out of service. Because there are topology differences 
between the base cases, not all of the dynamic contingencies are applied to every power flow case. 
The quantity of simulations performed to stress the Kabul and Kandahar SVCs total 109 different 
runs. The SVC design approach used only N-1 (single-point of failure) contingencies to assess the 
SVC performance. 

Table 8 Power Flow Base Conditions 

Power Flow Description 

LT54-SVC__rev1a 571MW Import D/CKT Thermal Limit. NEPS-SEPS Connector in Service. U-Only 
import, 160MW to NEPS-SEPS Connector. 

LT54-SVC__rev1b 571MW Import D/CKT Thermal Limit. NEPS-SEPS Connector in Service. U-Only 
import, 160MW to NEPS-SEPS Connector, minimum load north of Kabul. 

LT54-SVC__rev1c 450MW Import, (300Uzbek, 150Tajik), Synch. NEPS-SEPS Connector in 
Service. T+U import synchronized, 160MW to N-S-C. 

LT54-SVC__rev2b 571MW Import D/CKT Thermal Limit. NEPS-SEPS Connector out of Service. U-
Only import. 

LT54-SVC__rev2c 450MW Import (300Uzbek, 150Tajik), Synch. NEPS-SEPS Connector out of 
Service. T+U import synchronized. 

LT54-SVC__Weak-Light 71MW U Import, Light Load. NEPS-SEPS Connector out of Service. Surkhan to 
Naibabad out of service, most Kabul load served from hydro. 

 



 

Tetra Tech 
B-24 

Of the 109 contingency combinations simulated, there are three main categories: 

• Fault and Clear: (Three-phase faults on either a transmission branch or bus.) The faults are 
cleared, and all of the elements are returned to service. These contingencies resulted in the 
Kabul and Kandahar SVCs supplying VArs to support the system, and then returning to 
nearly the SVC pre-fault VAr contribution value after the fault is cleared. 

• Fault and Trip: (Three-phase faults on either a transmission branch or bus.) The faults are 
cleared by tripping a branch or bus out of service. These contingencies resulted in the Kabul 
and Kandahar SVCs quickly adjusting to a new susceptance output level to support the new 
system configuration. 

• Load or Shunt Device Loss: (Loss of a load or shunt VAr compensation bank, either MSC or 
MSR.) Dropping a shunt VAr compensation bank or load resulted in the Kabul and Kandahar 
SVC recovering toward the set point depending on the amount of shunt VArs or load MWs 
dropped from the transmission system and the size of the SVC components. 

The fault used in all cases is a generic three-phase fault that lasts for 0.2 seconds (10 cycles) before 
being cleared. This fault clearing time may be longer than would actually occur in some cases but the 
intention is to provide a fairly large disturbance to expose the critical cases, rather than to provide a 
detailed modeling of protective equipment capability. 

Table 9 lists the individual test names simulated based on the contingency category. Detailed 
descriptions of all the dynamic contingency tests are available in Appendix D, Figure 2. 

Table 9 Dynamic Contingencies 

Contingency Category Contingency Name 

Fault and Clear D05, D07, D08, D16, D17 

Fault and Trip D01, D02, D03, D10, D12, D13, D20, D21, D22, D23, D25, D26, D27 

Load or Shunt Device Loss D04, D06, D09, D14, D15, D24, D28 
 

5.2 Series Capacitor Power Swing Ride-Through 

The conditions necessary for power swing are not present in the Afghanistan system served by 
imported power because generation in Afghanistan is not synchronized with import source generation. 
A brief discussion of this issue follows. 

In power systems where generation plants are synchronized and connected on both ends of 
transmission lines  system disturbances will often cause the relative phase angles of generators to shift 
from one another. In extreme cases the generators will lose synchronism and trip off line. 

If the generators do not lose synchronism they will alternatively speed up and slow down as they 
regain synchronism with one another, and as they swing the amount of power they generate will 
change. These changes in power take place over a matter of seconds and will be transmitted through 
the transmission lines. The power changes result in short-time (transient) increases or decreases in 
electrical current and power passed through transmission lines, known as power swings. If series 
capacitors were to bypass during a power swing the transmission line impedance would increase 
which would make it more likely the generators would lose synchronism. Because of this, series 
capacitors are typically designed to ride through power swings without bypassing. 
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In the present Afghanistan network the Kabul area loads are connected to the import power sources 
over a radial transmission system that is over 400 km in length. The present Power Purchase 
Agreement (PPA) does not permit local generation to be synchronized with import power generators 
so the conditions for power swing do not exist. 

If generation plants in Afghanistan are synchronized with import sources in the future a power swing 
ride-through study should be performed. Power flow stability tools such as PSS/E are used to analyze 
power swing ride-through. Power swing ride-through analysis requires a detailed, specific and correct 
representation of mechanical characteristics, exciter characteristics and governor characteristics for all 
generators in the system. This information presently does not exist and would have to be accumulated 
from records or developed in tests of generator systems before the analysis was performed. 

Series capacitor suppliers will be required to provide the power swing ride-through capability of their 
equipment to allow evaluation of the power swing ride-through performance of the series capacitors 
in the future, if it becomes necessary to do so. 

5.3 NEPS SVC Analysis 

In these studies the Kabul SVC was connected to the 110 kV bus in the Chimtala substation. The SVC 
includes a 110/20 kV transformer. The SVC equipment that provides continuously adjustable reactive 
power operates at 20 kV and is connected to the 110 kV bus through the 110/20 kV transformer. This 
configuration is typical for SVC designs. The SVC is configured to control the voltage of the 
Chimtala 110 kV bus.  

A large number of studies, as described in Section 5.1, were run to determine the appropriate positive 
and negative (or capacitive and reactive) admittance size needed for the Kabul SVC. Some cases 
included the NEPS-SEPS Connector (including the Kandahar SVC), while others did not. This was in 
order to determine if the Kabul SVC would be effective whether the NEP-SEPS Connector was in 
service or not. The objective of the Kabul SVC analysis was primarily to determine the appropriate 
size of the inductive and capacitive range of the SVC and also to determine the maximum voltage 
overshoot to expect at the Chimtala 110 kV bus. 

The criteria used for sizing the dynamic range of the Kabul SVC was to have the short-term post-
contingency voltage at the controlled bus fall between 0.9 and 1.1 per unit during the first 10 seconds 
after the disturbance initiation. The longer-term goal (5 to 10 minutes), however, is to have the SVC 
manage the mechanically switched shunt (MSS) devices to bring the post contingency voltage within 
the normal operation range of 0.95 to 1.05 per unit and also bring the dynamic admittance of the SVC 
to near zero (between -5 and +5 MVAr). Balancing the transmission system to bring the SVC VAr 
contribution to near zero will ensure that the SVC will have the full range of designed operation to 
source and sink VArs in response to a system disturbance.  

The sequence of actions can be divided into four steps: 

1. Control the system transient voltages  

2. Bring the post-contingency voltage to a stable operating point in order to avoid cascading 
outages 

3. Prepare the SVC dynamic admittance for the next disturbance by reducing the dynamic 
portion of the admittance being utilized to near zero 

4. Bring the controlled voltage and other system voltages into normal operating range of 0.95 to 
1.05 per unit by switching available MSS devices, and other remedial action procedures such 
as load shedding, if equipment overloads are occurring 
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Steps 1 and 2 are accomplished by the SVC dynamic range during the first 1 to 10 seconds after the 
disturbance. These steps are studied using the dynamic analysis described in this section. Step 3 is 
accomplished by the MSS control logic of the SVC. This occurs over a period of up to several 
minutes following the disturbance and is studied by power flow analysis as described in Section 4. 
Steps 1, 2, and 3 are automatic functions of the SVC. Step 4 is accomplished by system operators in 
the tens of minutes following the disturbance. This last step also falls into the analytical domain of 
power flow studies as described in section 4. The power flow analysis did not attempt to model the 
almost innumerable number of combinations of switching and load shedding steps which could be 
taken, but instead focused on the most stressful critical cases. Analysis of the critical cases indicates 
that by providing MSCs which can be switched alone or in combination to provide VAr compensation 
in relatively small increments of 10 MVAr or less, the capability for the MSS controller to perform 
Step 3 and for the system operators to perform Step 4 will exist. 

Table 10 and Table 11 show the critical cases which determine the sizing of the Kabul SVC 
admittance for accomplishing steps 1 and 2 described above. Figure 1 and Figure 2 show a dynamic 
plot of the same contingency listed in the tables. 

Table 10 Kabul SVC Critical Case with Maximum Inductive Operation 

Test Power 
Flow Signal Max 

Value 
Min 
Value 

Start 
Value 

End 
Value Description 

D18 
  
  
 

 rev1a 
  
  
 

VOLT 6034 [KABUL NW_E 20.000] 1.18 0.54 0.99 1.07 

Three phase 
bus fault at 
KABUL 
EAST_E 
110kV 
(6115) for 10 
cycles. Clear 
fault and 
drop the 
load. 
 

VOLT 6118 [KABUL_NORT_S110.00] 1.2 0.51 1 1.09 
VOLT 6163 [TARAKHIL_F 110.00] 1.19 0.36 0.98 1.08 
VOLT 6159 [SPIN BOLDA_F110.00] 1.25 0.62 1.01 1.04 
VOLT 4011 [KANDAHAR_F 220.00] 1.23 0.62 1 1.03 
VOLT 8001 [KABUL-SVC 20.000] 1.2 0.55 1 1.07 
VOLT 6103 [CHIMTALA_S 110.00] 1.19 0.55 1 1.08 
VOLT 6117 [KABUL NW_E 110.00] 1.19 0.54 1 1.08 

VOLT 7010 [SURKHAN_E 220.00] 1.06 1.02 1.04 1.05 
VOLT 6199 [PUL-E-KHUMRI_S220.00] 1.11 0.71 0.98 1.05 
POWR 7030 [SURKHAN_E 20.000]1 691.27 260.93 570.02 543.84 
VARS 7030 [SURKHAN_E 20.000]1 227.45 0.53 82.88 5.24 
VARS 8001 TO 6103 CKT '2 ' 37.12 -34.93 -1.29 -34.33 
VARS 8010 TO 4011 CKT '2 ' 50.83 -31.61 2.97 -31.04 

Note: All voltages are in per unit (pu) and real and reactive power flows are in MW and MVAr 
 
Table 11 Kabul SVC Critical Case With Maximum Capacitive Operation 

Test Power 
Flow Signal Max 

Value 
Min 
Value 

Start 
Value 

End 
Value Description 

D24  rev1a 

VOLT 6034 [KABUL NW_E 20.000] 1 0.93 1 0.98 

Loss of 60 
MVAR shunt 
cap bank at 
CHIMTALA_E  
110 kV (6102), 
E1. 

VOLT 6118 [KABUL_NORT_S110.00] 1 0.93 1 0.98 
VOLT 6163 [TARAKHIL_F 110.00] 0.98 0.91 0.98 0.96 
VOLT 6159 [SPIN BOLDA_F110.00] 1.03 0.95 1.01 1.01 
VOLT 4011 [KANDAHAR_F 220.00] 1.02 0.94 1 1 
VOLT 8001 [KABUL-SVC 20.000] 1 0.93 1 0.99 
VOLT 6103 [CHIMTALA_S 110.00] 1 0.93 1 0.98 
VOLT 6117 [KABUL NW_E 110.00] 1 0.93 1 0.98 

Note: All voltages are in per unit (pu) and real and reactive power flows are in MW and MVAr 
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Figure 1 Dynamic Contingency D18 
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Figure 2 Dynamic Contingency D24 
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5.3.1 SVC Dynamic Rating and Switched MSCs and MSRs 

This section summarizes the results of the power flow and dynamic analysis for the Kabul SVC and 
the NEPS system. An SVC dynamic admittance range of -30 to + 30 MVAR is adequate to control the 
Chimtala 110 kV bus voltage within the range of 0.9 to 1.1 per unit for the worse case contingencies 
studied. An additional +/- 10 MVAr or admittance should be available as a short-term  rating (5 
minutes maximum) to account for the portion of SVC output to be used for steady-state conditions 
and to complement the deployed MSRs and MSCs. This will result in a full (steady-state plus 
dynamic range) rating of +/- 40 MVAr at the 110 kV bus, sustainable for an excess of five minutes.  

The continuous rating of the SVC is +/- 30 MVAr and the 5-minute rating is +/- 40 MVAr to take 
advantage of low-cost additional capacity for managing transient response. 

Properly-applied high-speed switched MSCs and MSRs may result in a reduced dynamic range 
requirement of the SVC without degradation of performance. High-speed switched MSRs and MSCs, 
(if used) will need to be integrated into the overall SVC design taking into account the particular 
characteristics of the vendor’s SVC equipment. The SVC vendor will be permitted to include high-
speed switched MSCs and/or MSRs in the design if it can be shown that their use will be more cost-
effective and result in acceptable SVC performance.  

 In addition the Kabul SVC should have MSS control capability for switching the MSRs and MSCs at 
Pul-e-Khumri, Chimtala, and Kabul North substations. Optical fiber communication exists between 
these substations, providing a communication path. Using the MSC steps developed in the power flow 
Section 4.2.3 will permit adjusting reactive power in steps of 10 MVAR or less in order to have the 
SVC dynamic output return to zero (approximately) and to enable the SVC to prepare for the next 
disturbance. 

Having the MSS controller operate the MSCs and MSRs will also extend automated voltage control 
through SVC response to maintain SVC output to near zero MVAr. This capability is necessary to 
provide system voltage stability at higher import levels under normal and post-disturbance conditions. 
At higher import levels operator-directed switching of MSCs and MSRs to meet changing load 
conditions is unworkable due to the high sensitivity of voltage to changes in load. Anecdotal evidence 
confirms that system operators have having a difficulty controlling voltage levels at the present import 
level of 300 MW, which is well below the RPC design import level of 571 MW. Voltage control will 
become much more difficult at higher import levels. 

5.4 SEPS SVC Analysis 

The approach for analysis of the Kandahar SVC is essentially the same as that for the Kabul SVC. 
The main difference is the location of the SVC at Kandahar which is located at the end of an 
additional long radial line from Kabul to Kandahar. This puts the Kandahar SVC a very long distance 
from the import generation source. In all of the base power flow cases studied, the double-circuit 
NEPS-SEPS Connector is loaded below its surge impedance loading (or SIL) so that the transmission 
line is always generating more VArs than it is consuming. Thus the shunt devices for controlling the 
voltage profile of the line are MSRs. The Kandahar SVC is located on a 20kV bus which is connected 
to the Kandahar 220kV bus by a transformer. The Kandahar 220kV bus voltage is the controlled 
voltage point for the Kandahar SVC.  

Table 12 and Table 13 show the worst-case scenario for the Kandahar SVC for accomplishing the 
dynamic voltage control of the Kandahar 220kV bus. Figure 3 and Figure 4 show the dynamic plots 
for the same contingencies listed in the tables. 
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Table 12 Kandahar SVC Critical Case With Maximum Inductive Operation 

Test Power 
Flow Signal Max 

Value 
Min 
Value 

Start 
Value 

End 
Value Description 

D01  Rev1b 

VOLT 6034 [KABUL NW_E 20.000] 1.19 0.58 1 1.06 

Contingency-
D01:Three 
phase bus fault 
at Kandahar 
220kV bus 
(4011) for 10 
cycles.  
Clear fault and 
drop 160 MVA 
transformer 
(disconnect 
110kV bus 
4010). 
 

VOLT 6118 [KABUL_NORT_S110.00] 1.19 0.58 1 1.07 
VOLT 6163 [TARAKHIL_F 110.00] 1.17 0.56 0.98 1.04 
VOLT 6159 [SPIN BOLDA_F110.00] 1.01 0 1.01 0 
VOLT 4011 [KANDAHAR_F 220.00] 1.25 0 1 1.04 
VOLT 8001 [KABUL-SVC 20.000] 1.2 0.58 1 1.05 
VOLT 6103 [CHIMTALA_S 110.00] 1.19 0.58 1 1.06 
VOLT 6117 [KABUL NW_E 110.00] 1.19 0.58 1 1.06 
VOLT 7010 [SURKHAN_E 220.00] 1.06 1.01 1.04 1.05 
VOLT 6199 [PUL-E-KHUMRI_S220.00] 1.1 0.66 0.97 1.03 
POWR 7030[SURKHAN_E 20.000]1 670.91 240.59 572.82 534.21 
VARS 7030[SURKHAN_E 20.000]1 265.78 6.14 92.56 16.45 
VARS 8001 TO 6103 CKT '2 ' 36.28 -33.77 -3.09 -33.19 
VARS 8010 TO 4011 CKT '2 ' 27.21 -33.63 3.35 -32.01 

Note: All voltages are in per unit (pu) and real and reactive power flows are in MW and MVAr 
 

Table 13 Kandahar SVC Critical Case With Maximum Capacitive Operation 

Test Power 
Flow Signal Max 

Value 
Min 
Value 

Start 
Value 

End 
Value Description 

D03 rev1a 

VOLT 6034 [KABUL NW_E 20.000] 1.03 0.56 1 1 

Three phase, 
mid-line fault 
between 
Kandahar 220 
kV bus (4011) 
and Qalat 
(4025) for 10 
cycles. Clear 
fault and trip 
circuit. 
 

VOLT 6118 [KABUL_NORT_S110.00] 1.04 0.56 1 1 

VOLT 6163 [TARAKHIL_F 110.00] 1.01 0.54 0.98 0.98 

VOLT 6159 [SPIN BOLDA_F110.00] 1.06 0.03 1.01 1.01 
Note: All voltages are in per unit (pu) and real and reactive power flows are in MW and MVAr 
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Figure 3 Dynamic Contingency D01 
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Figure 4 Dynamic Contingency D03 
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5.4.1  SVC Dynamic Rating and Switched MSCs and MSRs  

This section summarizes the results of the power flow and dynamic analysis for the Kandahar SVC 
and the SEPS system. An SVC dynamic admittance range of -20 to + 30 MVAR is adequate to control 
the Kandahar 220 kV bus voltage within the range of 0.9 to 1.1 per unit for the worse case 
contingencies. In addition the Kandahar SVC should have MSS control capability for switching the 
MSRs and, if present, MSCs at Kandahar East. This function will automatically maintain the SVC 
reactive power output as near zero as possible to enable the SVC to remain prepared for a disturbance. 
After a disturbance the SVC will automatically adjust its reactive power output by switching MSRs 
and MSCs (if present) to be prepared for another disturbance. 

5.5 SVC Conclusions 

The power flows and contingencies selected for the dynamic simulation represent the extreme cases of 
high and low power import, under multiple transmission line topologies. The results of the Kabul and 
Kandahar SVC sizing are shown in Table 14. 

Table 14 Representative Dynamic Ratings for Kabul and Kandahar SVCs 

SVC Location Admittance Range 

Kabul -30 +30 

Kandahar -20 +30 
 
In addition to these dynamic ratings the SVC should have MSS control capability for switching the 
MSRs and MSCs. This function will automatically maintain the SVC reactive power output as near 
zero as possible to enable the SVC to remain prepared for a disturbance. After a disturbance the SVC 
will automatically adjust its reactive power output by switching MSRs and MSCs (if present) to be 
prepared for another disturbance. 

The following conditions exist with respect the power flows, transmission network topologies, and 
contingency events during the dynamic simulations: 

• The largest load loss event simulated was 50 MW from the Kabul East substation 
(contingency D18). This is to be the maximum load loss event in which both of the SVCs are 
able to compensate. More catastrophic events could occur, but they become impractical to 
manage through the use of reasonably-sized SVCs. Refer to Appendix D for the dynamic 
stability plots of contingency D18. 

• The largest MSC trip event was 60 MVAR at Chimtala 110 kV (contingency D24). The 
contingency resulted in the Kabul SVC supplying 32 MVArs, and the Kandahar SVC 
supplying 13 MVARS. The voltages did not go out of range during the event. Refer to 
Appendix D for the dynamic stability plots of contingency D24. 

• Bypassing one set of series capacitors (contingency D19) on the Chimtala-Pul_e_Khumri line 
during heavy loading conditions, indicated by power flow base cases rev1a, rev1b and rev2b, 
leaves the remaining series compensated circuit with very high power transfers. These high 
power transfers cause sustained voltages in the range of 1.17 per unit on the line side of the 
remaining series capacitors. The series capacitor design will take this into account to avoid 
further bypass actions and network degradation for this contingency. Refer to Appendix C for 
the power flow single-line diagram and power flow tabular data for this case (case # A-22). 
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6.0 Time Domain Analysis  

6.1 Brief Description of Analysis Technique  

The objective of this portion of the system design analysis is to determine suitable surge arrester 
ratings for the shunt line-to-ground protection and for series capacitor protection being applied to the 
Pul-e-Khumri to Chimtala line. As part of the work, peak transient voltage levels on the Pul-e-Khumri 
to Chimtala transmission line were calculated. The line will be series compensated with capacitors at 
both ends of the line. Surge arresters are applied line-to-ground on both sides of the series capacitors 
to protect line-to-ground insulation. Metal oxide varistor surge arresters are applied in parallel with 
the series capacitors to protect against capacitor overvoltage during system faults. Both arrester 
protective levels and arrester energy capabilities are considered in this analysis. 

An Alternate Transients Program simulation of the Pul-e-Khumri to Chimtala line and surrounding 
area was developed to model propagation and reflection of the transient waveforms as they pass onto 
the interconnecting systems. A simulation time step of one (1) microsecond was used to allow good 
tracking of transients and systematic searches for maximum voltages along the line as well as accurate 
calculation of surge arrester energies. 

The Alternative Transients Program (ATP) was originally developed by the Bonneville Power 
Administration to perform high frequency transient and fault analysis of power systems. System 
transients are typically initiated by a switching operation, either when the line is energized or when 
the breakers open/reclose due to faults (within a line section or externally). Steady-state analysis is 
done to initialize state variables for the dynamic simulation ATP model. The steady-state condition is 
the steady-state system operation from which a transient simulation is started. 

The analysis consisted of three main groups of simulation cases. Representative charts showing 
system transients for each group are contained in Appendix E. The first group of cases studied 
transient produced during energization of the Pul-e-Khumri to Chimtala line. The second group of 
cases evaluated voltage transients and line-to-ground shunt arrester energies during fault events near 
Chimtala external to the Pul-e-Khumri to Chimtala line. The third group of cases determined energy 
requirements for the series capacitor MOV protection during internal faults at Pul-e-Khumri. 

Appendix E, Figure E-1 shows a single line diagram representative of the system modeled for this 
analysis. Three locations are included along the main Pul-e-Khumri to Chimtala line of concern. 
Series capacitors are shown at both ends of the line and with the metal oxide varistor (MOV) 
protection across them and line-to-ground surge arresters on both sides of the series capacitor banks.  

Faults are applied through the three single-phase low-resistance switches. The switches allow control 
of point on voltage wave timing for fault initiation. The fault is moved to various locations in the 
network to evaluate stresses produced by different fault locations. 

6.2 Short-Circuit Levels Fault Clearing Conditions  

Fault currents were calculated for three cases:   

• Uzbekistan source alone   

o 2.4kA three-phase available fault at Pul-e-Khumri 220kV bus 

o The calculation was based upon double-circuit lines being in service between 
Surkhan in Uzbekistan and Pul-e-Khumri  

• Uzbekistan and Tajikistan sources paralleled at Pul-e-Khumri   
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o 4.5kA three-phase available fault at Pul-e-Khumri 220kV bus 

o The calculation was based upon double-circuit lines being in service from both 
Surkhan in Uzbekistan and Sangtuda in Tajikistan. 

• Uzbekistan, Tajikistan, and 200MW of generation at Sheberghan paralleled at Pul-e-Khumri. 

o 5.65kA available fault at Pul-e-Khumri 220kV bus 

o The sources from Uzbekistan and Tajikistan were modeled as noted in the previous 
case. An aggressive (200MW of generation) build out of generation at Sheberghan 
was also included to obtain a maximum level of fault current for design purposes. 
Fault current provided by a 200MW generation station and line impedances between 
Sheberghan and Naibabad were estimated for this case. 

Fault conditions considered were: 

• External faults at the Chimtala end of the line. These faults were modeled as close-in 220kV 
line faults, cleared in five cycles, with one unsuccessful reclose (fault still present), for a total 
of ten cycles of fault current. The series capacitors should not by-pass for this external fault. 

• Internal faults at the Pul-e-Khumri end of the line. The series capacitors should bypass for 
these faults. Specifically-designed high-speed closing breakers are used to bypass series 
capacitors. A time of 3 cycles to bypass the series capacitor was modeled. 

These conditions will define the maximum requirement for the MOVs protecting the series capacitor 
banks. 

If the external fault conditions at Chimtala are exceeded the series capacitors would bypass, which 
could cause voltage collapse or at a minimum a sudden reduction in system voltage at the Chimtala 
bus. External fault conditions could be exceeded if the fault current exceeds that predicted, if fault 
clearing times were longer than predicted, or a combination of the two. 

If the internal fault conditions at Pul-e-Khumri were exceeded, the series capacitor could be damaged 
and be out of service until repairs were made. This outage time could be measured in months as the 
capacitor units themselves and the MOVs protecting the capacitor units could both be damaged. 

6.3 Series Capacitor Overvoltage Protection Levels  

The series capacitors are designed to withstand overvoltages during power system faults as limited by 
the protective devices under the specified fault conditions. The protective level range is typically 
between 2.0 and 2.3 per unit. For this analysis, the base current rating is 950 amperes and the series 
capacitor bank impedance is 29.1 ohms. Rated capacitor voltage is 27.645kVrms and 39.1kVpeak. 
The series capacitor’s protective level is 78.2kVpeak (2.0 per unit capacitor voltage protection).  

6.4 Series Capacitor Metal Oxide Varistor (MOV) Dimensioning  

Fault occurrence and subsequent clearing leads to transient overvoltages. Steady-state power flow 
base case voltages, currents, and angles were used as the initial conditions for the time domain 
analysis performed using ATP.  

Appendix E, Figures E-5 through E-7 show transient voltage results and Chimtala series capacitor 
MOV energies for 5-cycle external faults initiated at voltage zeroes and voltage maximums resulting 
in loss of either all Chimtala load or one Chimtala transformer and associated load. The 154kV 
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MCOV Chimtala surge arresters limit the maximum transient voltage at Chimtala to 360kVpeak. 
Results indicate that highest transient voltages and line arrester energies occur when faults are 
initiated at voltage zeroes. 

Appendix E, Figures E-8 and E-9 show Chimtala transient voltages, Chimtala series capacitor 
voltages and series capacitor MOV energies when there is a reclose onto an external fault near 
Chimtala. The capacitors hold a trapped charge when the fault is cleared. This trapped voltage 
contributes to the reclose transient and series capacitor MOV energy dissipation. These reclose 
transients result in significant MOV energy accumulation. The two cases have different point-on-
wave reclose times that influence series capacitor MOV energies. Table 15 summarizes energies for 
all six arresters of concern for the Pul-e-Khumri to Chimtala line. The highest series capacitor MOV 
energy observed is 5.75 MJ, and the highest shunt arrester energy is 628 kJ. Both of these high 
energies occurred in Chimtala arresters. 

Table 15 Surge Arrester Energy Summary Table for Chimtala External Faults 

Surge Arrester  Location 
Reclose on offset 

Voltage zeroes 
Reclose on offset Voltage 

maximums 
Chimtala series cap. MOV 5.75 MJ 5.06 MJ 

Chimtala bus-side arrester 628 kJ 626 kJ 

Chimtala line-side arrester 663 J 9.1 kJ 

   

Pul-e-Khumri series cap. MOV 5.56 MJ 4.9 MJ 

Pul-e-Khumri bus-side arrester 64 J 75 J 

Pul-e-Khumri line-side arrester 47 kJ 58 kJ 
Table notes: 
1. Series capacitor MOVs have 2.0 per unit (78.2kVpeak) protective level design for this ultimate source system 

configuration. 
2. Five (5)-cycle external Chimtala fault and reclose onto fault. 
3. Clear Pul-e-Khumri line after five (5) additional fault cycles. 
4. Pul-e-Khumri fed from Tajikistan, Uzbekistan and Sheberghan generation. 
5. Calculations performed for the maximum short circuit level of 5.65 kA at the Pul-e-Khumri bus 

 
Maximum MOV energy requirements for line end series capacitor MOVs is determined by internal 
faults on the line side of the series capacitor bank. The strongest source end and the fault duration 
before the capacitor bank is bypassed is generally the most onerous duty for the capacitor MOVs. The 
strongest source end of the Pul-e-Khumri to Chimtala line is the Pul-e-Khumri end. Series capacitor 
energy duty is considered for three source conditions: Uzbekistan only, Uzbekistan and Tajikistan, 
and Uzbekistan plus Tajikistan with new generation at Sheberghan connecting into the system at 
Naibabad. Internal faults will require the line to be opened at both ends. The series capacitors will be 
bypassed with circuit breakers designed as part of the series capacitor bank. In this analysis, the 
bypass breakers are operated three cycles after the internal fault initiation and before the line breakers 
operate. Capacitor MOV energy dissipation during the most severe three-cycle internal fault is 
evaluated. 
 
Appendix E’s Figures E-10 through E-12 show the Pul-e-Khumri bus voltages, the series capacitor 
voltages, the capacitor MOV currents and the accumulated MOV energies during the most severe 
internal fault conditions. Table 16 summarizes the highest MOV energy requirements for the series 
capacitor MOV arresters resulting from internal faults. The series capacitor MOVs are modeled based 
upon 34kV MCOV surge arrester characteristics with the number of parallel arresters adjusted to 
maintain allowable column energy while the protective V-I characteristic is adjusted to achieve 2.0 
per unit capacitor voltage protection. For this analysis, the base current rating is 950 amperes and the 
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series capacitor bank impedance is 29.1 ohms. Rated capacitor voltage is 27.645kVrms and 
39.1kVpeak. The series capacitors protective level is 78.2kVpeak. The MOVs have been selected to 
withstand temporary overvoltages and continuous operating voltage across the series capacitor units.  

Table 16 Series Capacitor MOV Requirement Summary 

 
Appendix Figure 

Pul-e-Khumri 
Source 

Series Capacitor 
Protective 

Level 
Capacitor MOV Energy 

Requirement 

E-10 Uzbekistan 78.4kV 3.2 MJ 
 

E-11 
Uzbekistan 
Tajikistan 

 
78.6kV 

 
10.7 MJ 

 
E-12 

Uzbekistan 
Tajikistan 

Sheberghan 
 

78.3kV 
 

16.5 MJ 
Note: Protection designed for 2.0 per unit (78.2 kV) series capacitor protective voltage 

The maximum MOV energy requirements for the Pul-e-Khumri line end series capacitor MOVs is 
determined by internal faults on the line side of the series capacitor bank using the highest fault 
current level (sources from Uzbekistan and Tajikistan paralleled with 200 MW of generation at 
Sheberghan). This value is 16.5 MJ from Table 16. 

Pul-e-Khumri series capacitor MOV energy capability should be specified as 15% more than the 
value selected from Table 16  according to the system configuration expected during the design life of 
the series capacitor banks. The selected energy value should be rounded up to the next integer number 
of MOV columns plus one spare column.  

The highest series capacitor MOV energy observed for an external fault near Chimtala is 5.75 MJ. 
Therefore, Chimtala series capacitor minimum MOV energy capability should be specified as 15% 
more than the value of 5.75 MJ selected from Table 16 according to the system configuration 
expected during the design life of the series capacitor banks. The selected energy value should be 
rounded up to the next integer number of MOV columns plus one spare column. The selected energy 
value should be rounded up to the next integer number of MOV columns plus one spare column. 

Consideration should be given to making the MOV energy capability identical for Chimtala and Pul-
e-Khumri series capacitors to provide consistency of design and to provide additional capability to 
accommodate changes in the electrical system near Kabul. Changes could include additional 
generation in the Kabul area or the local generation in Kabul may become synchronized with the 
import sources. 

Series capacitor suppliers should be requested to quote on the specified MOV energy requirement and 
provide a price change factor per mega-joule of energy difference from the specified value that the 
final design requires after the manufacturer’s final design calculations are completed. The capacitor 
bank suppliers should also be allowed to choose the bank protective level based upon their optimized 
capacitor ratings and withstand capabilities. This freedom will allow fair comparison of suppliers and 
provide them with flexibility to optimize the final bank design considering their equipment and the 
Pul-e-Khumri to Chimtala line compensation requirements. The manufacturer shall be required to do 
final design studies using the most recent data for the ultimate system and worst-case configuration 
that will be present during operation of the Pul-e-Khumri to Chimtala line and interconnected system. 

6.5 Triggered Air Gap Requirement  

The purpose of a bypass gap (triggered air gap or forced air gap) is to typically limit voltage across 
the series capacitors and/or limit the duty to the MOVs connected in parallel with the capacitors by 
bypassing the series capacitor more quickly than can be accomplished by a bypass breaker.  
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Bypass gaps require an additional triggering circuit and coordination so that conduction is limited to 
internal faults only (or on external commands activated by the triggering circuit). Bypass gaps require 
periodic maintenance since the performance is also dependent on external environmental factors and 
degradation due to aging. Gaps also pose a challenge during close-in faults on adjacent circuits and 
may conduct resulting in an undesired bypass of the capacitor bank. 

Triggered Air Gaps are not recommended in this application since the MOVs have been selected to 
protect the series capacitor banks, and the MOV energy absorption capability can be economically 
managed with MOVs and bypass breakers. The MOVs have been selected to fully divert the fault 
current around the series capacitors, limiting the voltage to the specified protective level while 
absorbing energy. 

6.6 Spare MOV Requirements  

Table 17 illustrates that as more sources are paralleled and connected into Pul-e-Khumri, the series 
capacitor MOV energy requirement increases as expected. It is necessary to determine the maximum 
Pul-e-Khumri equivalent source strength during the design life of the series capacitor banks before the 
bank is purchased. MOVs cannot be added in parallel to existing bank protection after the initial bank 
purchase. The MOV columns are carefully factory-matched for current sharing when the bank is 
manufactured. MOVs manufactured at a later date will not be matched close enough to the original 
aged MOVs to allow parallel connection at a later date. 

When specifying the series capacitor bank, it is recommended that once the maximum design life 
source strength is determined, the series capacitor MOV energy capability be specified as 15% more 
than the selected Table 16 and Table 17 value rounded up to the next integer number of columns plus 
one additional spare column. The additional matched spare column shall be part of the initial bank 
installation and be energized along with other MOV column so that all columns are aged identically 
and remain matched throughout the life of the capacitor bank. This will allow for some unforeseen 
worst-case condition and provide a properly-aged matched spare in the event of a future column 
failure. 

6.7 Series Capacitor (Line Entrance) Shunt MOV Dimensioning  

Line energization, external fault clearing events, or faults cleared on adjacent lines produce transients 
that require limiting of peak voltages at the line ends and along the transmission line being energized. 
Series capacitors in the Pul-e-Khumri to Chimtala line are bypassed during energization. Line 
energization was evaluated without any line-to-ground surge arresters and with surge arresters at 
various locations. Systematic searches with 729 closing-angle combinations were conducted for each 
of five line arrester protection configurations considered. Table 17 below summarizes the maximum 
system voltages and s urge line-to-ground arrester energies obtained from each search. 

Selected plots of voltages at Chimtala, Salang and Pul-e-Khumri and surge arrester energies at 
Chimtala are shown in Appendix E, Figures E-2 through E-4.  
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Table 17 Maximum Voltages and Surge Arrester Energies Due to Line Energization 

Chimtala Salang Pul-e-Khumri Arrester / Energy 

kV / PER UNIT kV / PER UNIT kV / PER UNIT kJ 
542.5 / 3.02 459.9 / 2.56 362.8 / 2.02 No Arresters 

359.3 / 2.00 434.8 / 2.42 341.3 / 1.90 Chimtala / 43.11 kJ 

359.3 / 2.00 434.7 / 2.42 334.1 / 1.86 Chimtala / 42.8 kJ 
Pul-e-Khumri / 0.570 kJ 

355.6 / 1.98 355.6 / 1.98 341.3 / 1.90 Chimtala / 25.4 kJ 
Salang / 21.1 kJ 

355.6 / 1.98 355.6 / 1.98 334.1 / 1.86 
Chimtala / 25.4 kJ 
Salang / 21.2 kJ 

Pul-e-Khumri / 0.600 kJ 
Table Notes: 
1. Energize from Pul-e-Khumri source. 
2. Series capacitors bypassed. 
3. Apply various combinations of 154kV MCOV arresters. 
4. Pul-e-Khumri 220kV pre-switch voltage: 180kVpeak. 
5. No shunt surge arresters are overstressed during line energization. 

 
Results from external fault-clearing cases predict that the 154kV MCOV surge arresters limit the 
maximum transient voltages at Chimtala and Pul-e-Khumri to less than 360kVpeak. 

Therefore, 154kV MCOV metal oxide arresters were selected for the Pul-e-Khumri to Chimtala line 
protection. This MCOV is 20% above the 220kV rated voltage of the line and capable of withstanding 
higher voltage than this for short times. The 154kV MCOV IEC Class 5 or IEEE Station Class surge 
arresters should be applied to both sides of the series capacitors at Pul-e-Khumri and Chimtala. These 
arresters will provide line-to-ground surge protection for all nearby 220kV equipment and withstand 
steady-state system overvoltages up to 1.2 per unit.  

The 154kV MCOV metal oxide surge arresters recommended for the Pul-e-Khumri to Chimtala line 
application are expected to have switching surge energy capabilities as high as 2.9 mega-joules (MJ) 
and will not be damaged by line energization surges. 

6.8 PeK-Chimtala Line Arrestor Locations  

Results from the line energization cases predict that without surge arresters the open end line voltage 
at Chimtala gets as high as 3.02 per unit. This is an unacceptably-high transient voltage. Surge 
arresters are recommended at both Chimtala and Pul-e-Khumri line ends and will be included in the 
series capacitor specification. An additional set of surge arresters at Salang (or any practicable 
location near the center of the line) would also be helpful. However, addition of surge arresters at 
Salang is optional since the line is presently being energized without surge arresters at Salang and no 
instances of flashovers during line energization have been made known. 

7.0 Frequency Scan Discussion 
Harmonic scans establish system responses to voltage and current inputs at multiples of the 
fundamental system frequency (50Hz). They can be part of the information used to design the 
harmonic filters in SVCs. Harmonic scans are highly dependent upon having correct system 
information, including line and transformer impedances and system configuration (lines in or out of 
service and how they are connected).  
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Much of the information needed to prepare accurate harmonic scans is of poor quality or presently 
unavailable (for example 110kV line impedances are estimated for lack of specific tower 
configuration and conductor data) and the system configuration is uncertain given the multiple 
possibilities for how the NEPS-SEPS Connector will be constructed. 

Vendors will be responsible to meet the harmonic interference requirements set forth in the EPC 
specification independent of whether harmonic scan information is provided with the bid package. 
The successful vendor will take whatever steps they determine are needed to properly design the SVC 
filters. This could include taking measurements of the system to develop the data needed for filter 
design, doing analytical studies, and including generous design margins in filter design.  

An adjustment in cost may be justified if the final filter design varies from the design used in the 
Contractors bid, as would be the case if their design were based on harmonic frequency impedance 
scans provided with the bid package. 

Rather than provide information of questionable value to the vendors it will be more expedient and 
provide bids of better quality to have vendors apply their experience and propose filter designs based 
upon their evaluation of the system using accurate system data and configuration data for the final 
system design. 

8.0 Cost vs. Technical Benefits Statement 
The technical benefits of routing a second circuit from Dasht-e-Barchi to Kandahar include: 

• Reduced (by approximately half) line impedance 

• Increased reliability 

The cost of routing a second circuit during construction of a single line, with double-line towers, is 
approximately $29.8M4

In WO LT-0053, section 4.2.3.2, it was stated that obtaining 52MW of power at Kandahar East 
required 55MW of power at Dasht-e-Barchi. This is a loss of approximately 3MW, and was based on 
a single-circuit line. With impedance reduced by approximately half, a double-circuit line would 
experience losses of approximately 1.5MW. 

. 

A loss of 1.5MW of continuous flow, 24 hours per day, represents a loss of 13,140,000 KW-hrs per 
year of energy. Assuming a cost to purchase of $.03/kW-hr, the annual cost of losses attributed to 
choosing a single-circuit, vice a double-circuit, line is $394,000. 

Based on the above estimates, the simple payback from installing a second line is slightly over 75 
years. 

                                                 
4 Single line on double-line towers is estimated at $700K/mile. Double line on double-line towers is estimated at 
$800K/mile. The additional incremental cost is $100K/mi. The proposed NEPS-SEPS connector is 
approximately 481km, or 298 miles long.  
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Appendix C: Power Flow Output Data



 Appendix C-1 
Appendix C: Power Flow Output Data 
Case Descriptions 

There are a number of NEPS system configurations analyzed to determine the maximum recommended MSC, MSR and steady-state SVC sizes for the NEPS system. The 
preferred import source is Uzbekistan, with the exception of the 450 MW synchronized case, which has 150 MW import from Tajikistan synchronized at Pul-e-Khumri with 
300 MW import from Uzbekistan. 

In all cases the Kabul Hydro island is not synchronized with any import power.  

The NEPS-SEPS Connector was modeled and included in the analyses when appropriate to do so. It was modeled such that any power flowing on the NEPS SEPS Connector 
from Chimtala would appear to the NEPS import line as a load at Kabul. This is because the NEPS-SEPS Connector model criteria included: 

• Any load flowing south from Chimtala would simply be subtracted from load flowing into Kabul (i.e., a like amount of load would be removed from Kabul), such that 
the net flow on the NEPS import line would remain unchanged; and 

• The reactive power flow between Chimtala and Dasht-e-Barchi  must change less than 15 MVAr, measured at the Chimtala 220 kV bus 

Therefore the line flow leaving the Chimtala 220 kV bus looked like another Chimtala load so far as the NEPS import line was concerned, and would reduce the NEPS MSC 
requirement at maximum import load due to the reduced Chimtala 220-110 kV transformer reactive losses if 180 MW less flowed to Kabul but instead flowed to the NEPS-
SEPS Connector. 

Section 2.1 describes the various cases analyzed. Contingency cases analyzed were: 

Contingency Identifier Contingency Description 
BC Base Case, N-0 
C1 Loss of 60 MVAr Chimtala 110 kV MSC, SVC set to 1.0 pu recovery voltage 
C1D Loss of 60 MVAr Chimtala 110 kV MSC, SVC set to 0.90 pu recovery voltage 
C2 Loss of 50 MW Kabul East load, SVC set to 1.0 pu recovery voltage 
C2B Loss of 50 MW Kabul Ease load, SVC set to 1.1 pu recovery voltage 
C3 Loss of one circuit of the Naibabad – Pul-e-Khumri line 
C4A Bypass of series capacitor on each end of one Pul-e-Khumri – Chimtala line 
C4B Bypass of all series capacitors on the Pul-e-Khumri – Chimtala line 
C5 Loss of 50 MW Kabul East load, SVC locked 
Note: Loss of Kabul East load does not apply to the Weak Source, Light Load case because Kabul East is served by Kabul Hydro in that case  



 Appendix C-2 
Spreadsheet Summaries 

571 MW Import, Strong Source, Heavy Load 

 

Note: the orange highlighted cells denote the NEPS MSC additions recommended for WO-LT-0054  



 Appendix C-3 
71 MW Import, Weak Source, Light Load 

 

  



 Appendix C-4 
300 MW Import, Strong Source, Heavy Load 

 



 Appendix C-5 
450 MW Synchronized Import, Strong Source, Heavy Load

 



 Appendix C-6 
Single-Line Diagrams 

NEPS-SEPS Connector Single-Line Diagrams 
Figure A-1: PSSE model for the Double Circuit NEPS-SEPS line under no load with the entire line energized  
 
Figure A-2: PSSE model for the Double Circuit NEPS-SEPS line under full 180 MW load with the entire line energized  
 
Figure A-3: PSSE model for the Single Circuit NEPS-SEPS line under no load with the entire line energized  
 
Figure A-4: PSSE model for the Single Circuit NEPS-SEPS line under full 180 MW load with the entire line energized  
 
Selected NEPS Single-Line Diagrams 
Figure A-5: Base Case: NEPS model for strong source, heavy load, 571 MW import, 1.05 pu Source Voltage, no NEPS-SEPS Connector 
 
Figure A-6: C1D Contingency, strong source, heavy load, 571 MW import, 1.05 pu Source Voltage, Loss of 60 MVAr Chimtala MSC 
 
Figure A-7: C2B Contingency, strong source, heavy load, 571 MW import, 1.05 pu Source Voltage, Loss of 50 MW Kabul E Load, SVC in-service 
 
Figure A-8: C5 Contingency, strong source, heavy load, 571 MW import, 1.05 pu Source Voltage, Loss of 50 MW Kabul E Load, locked SVC 
 
Figure A-9: Base Case: NEPS model for strong source, heavy load, 571 MW import, 1.0 pu Source Voltage, no NEPS-SEPS Connector 
 
Figure A-10: C2B Contingency, strong source, heavy load, 571 MW import, 1.0 pu Source Voltage, loss of 50 MW load at Kabul East, SVC in-service 
 
Figure A-11: C4A Contingency, strong source, heavy load, 571 MW import, 1.0 pu Source Voltage, loss of both SVC on one Pul-e-Khumri to Chimtala line 
 
Figure A-12: C5 Contingency, strong source, heavy load, 571 MW import, 1.0 pu Source Voltage, Loss of 50 MW Kabul E Load, locked SVC 
 
Figure A-13: Base Case: NEPS model for weak source, light load, 71 MW import, 1.05 pu Source Voltage, no NEPS-SEPS Connector 
 
Figure A-14: Base Case: NEPS model for strong source, heavy load, 300 MW import, 1.0 pu Source Voltage, no NEPS-SEPS Connector 
 
Figure A-15: Base Case: NEPS model for strong source, heavy load, 300+150 T+U import, 1.05 pu Source Voltage, no NEPS-SEPS Connect 
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Need for RPC, NEPS-SEPS Connector and NEPS 
Figure A-16: NEPS-SEPS Connector D/CKT unloaded-line voltage response prior to RPC 
 
Figure A-17: NEPS-SEPS Connector S/CKT unloaded-line voltage response prior to RPC 
 
Figure A-18: NEPS begin of voltage collapse with 30 MVAr RPC removed from service  

Figure A-19: NEPS voltage collapse with 44 MVAr RPC removed from service 

Figure A-20: NEPS voltage sensitivity to reactive power change at Chimtala 220 kV, base case 

Figure A-21: NEPS voltage sensitivity to reactive power change at Chimtala 220 kV, add 15 MVAr at Chimtala 220 kV 

Figure A-22: NEPS bypassed series Capacitor, high line-side voltage on remaining series capacitor 
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Figure A-1: PSSE model for the Double Circuit NEPS-SEPS line under no load with the entire line energized  
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Figure A-2: PSSE model for the Double Circuit NEPS-SEPS line under full 180 MW  load with the entire line energized  
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Figure A-3: PSSE model for the Single Circuit NEPS-SEPS line under no load with the entire line energized  
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Figure A-4: PSSE model for the Single Circuit NEPS-SEPS line under full 180 MW  load with the entire line energized  
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Figure A-5: Base Case: NEPS model for strong source, heavy load, 571 MW import, 1.05 pu Source Voltage, no NEPS-SEPS Connector 
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Figure A-6: C1D Contingency, strong source, heavy load, 571 MW import, 1.05 pu Source Voltage, Loss of 60 MVAr Chimtala MSC 
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Figure A-7: C2B Contingency, strong source, heavy load, 571 MW import, 1.05 pu Source Voltage, Loss of 50 MW Kabul E Load, SVC in-service 
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Figure A-8: C5 Contingency, strong source, heavy load, 571 MW import, 1.05 pu Source Voltage, Loss of 50 MW Kabul E Load, locked SVC C 
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Figure A-9: Base Case: NEPS model for strong source, heavy load, 571 MW import, 1.0 pu Source Voltage, no NEPS-SEPS Connector 
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Figure A-10: C2B Contingency, strong source, heavy load, 571 MW import, 1.0 pu Source Voltage, loss of 50 MW load at Kabul East, SVC in-service 
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Figure A-11: C4A Contingency, strong source, heavy load, 571 MW import, 1.0 pu Source Voltage, loss of both SVC on one Pul-e-Khumri to Chimtala line 

  



 Appendix C-19 
 

 

Figure A-12: C5 Contingency, strong source, heavy load, 571 MW import, 1.0 pu Source Voltage, Loss of 50 MW Kabul E Load, locked SVC 
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Figure A-13: Base Case: NEPS model for weak source, light load, 71 MW import, 1.05 pu Source Voltage, no NEPS-SEPS Connector 
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Figure A-14: Base Case: NEPS model for strong source, heavy load, 300 MW import, 1.0 pu Source Voltage, no NEPS-SEPS Connector 
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Figure A-15: Base Case: NEPS model for strong source, heavy load, 300+150 MW T+U import, 1.05 pu Source Voltage, no NEPS-SEPS Connect 
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Figure A-16: NEPS-SEPS Connector D/CKT unloaded-line voltage response prior to RPC 
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Figure A-17: NEPS-SEPS Connector S/CKT unloaded-line voltage response prior to RPC   
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Figure A-18: NEPS begin of voltage collapse with 30 MVAr RPC removed from service 
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Figure A-19: NEPS voltage collapse with 44 MVAr RPC removed from service 
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Figure A-20: NEPS voltage sensitivity to reactive power change at Chimtala 220 kV, base case 
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Figure A-21: NEPS voltage sensitivity to reactive power change at Chimtala 220 kV, add 15 MVAr at Chimtala 220 kV 
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Figure A-22: NEPS bypassed series Capacitor, high line-side voltage on remaining series capacitor 

 

  



 Appendix C-30 
Tabular Data 

 
Table C-1: Tabular results for the double circuit line energization, NEPS-SEPS Connector 
Table C-2: Tabular results for the double circuit line fully loaded, NEPS-SEPS Connector 
Table C-3: Tabular results for the single circuit line energization, NEPS-SEPS Connector 
Table C-4: Tabular results for the single circuit line fully loaded, NEPS-SEPS Connector 
Note: Tables C-1 through C-4 are separate PDF tables. 
 
Tabular data for the NEPS MSC results are shown above in “Spreadsheet Summaries”. 
 

  



 Appendix C-31 
Case List 
 
Figure .SAV case Output File 
 SEPS  

A-1 U-Only-2016-wSC-rev4d_wSVC_UImport_571_1_05pu_160NSC_wNewsubs_Noload_Arrang3_rev2 Figure A-1 Output 

A-2 U-Only-2016-wSC-rev4d_wSVC_UImport_571_1_05pu_160NSC_wNewsubs_180MWloaded_Arrang3_rev2 Figure A-2 Output: 

A-3 U-Only-2016-wSC-rev4d_wSVC_UImport_571_1_05pu_160NSC_wNewsubs_Noload_S-Crkt_rev2 Figure A-3 Output: 

A-4 U-Only-2016-wSC-rev4d_wSVC_UImport_571_1_05pu_160NSC_wNewsubs_180MWloaded_S-Crkt_rev2 Figure A-4 Output: 
 NEPS  

A-5 U-Only-2016-wSC-rev4d_wSVC_UImport_1_05pu_rev1 Figure A-5 Output: 

A-6 U-Only-2016-wSC-rev4d_wSVC_UImport_1_05pu_C1D_rev1 Figure A-6 Output: 

A-7 U-Only-2016-wSC-rev4d_wSVC_UImport_1_05pu_C2B_rev1 Figure A-7 Output: 

A-8 U-Only-2016-wSC-rev4d_wSVC_UImport_1_05pu_C5_rev1 Figure A-8 Output: 

A-9 U-Only-2016-wSC-rev4d_wSVC_UImport_1_00pu_rev1 Figure A-9 Output: 

A-10 U-Only-2016-wSC-rev4d_wSVC_UImport_1_00pu_C2B_rev1 Figure A-10 Output: 

A-11 U-Only-2016-wSC-rev4d_wSVC_UImport_1_00pu_C4A_rev1 Figure A-11 Output: 

A-12 U-Only-2016-wSC-rev4d_wSVC_UImport_1_00pu_C5_rev1 Figure A-12 Output: 

A-13 Weak_U-Only-2016-wSC-rev4d_wSVC_UImport_1_05pu_rev1 Figure A-13 Output: 

A-14 U-Only-2016-wSC-rev4d_wSVC_300MW_UImport_1_00pu_rev1 Figure A-14 Output: 

A-15 U-Only-2016-wSC-rev4d_wSVC_UImport_1_05pu_rev1c_450T-U_1_05pu Figure A-15 Output: 

A-16 N/A Figure A-16 Output: 

A-17 N/A Figure A-17 Output: 

A-18 N/A Figure A-18 Output: 
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A-19 N/A Figure A-19 Output: 

A-20 N/A Figure A-20 Output: 

A-21 N/A Figure A-21 Output: 
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Figure A-1 Output 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:37 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9719  -29.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 213.83            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   232.1   -24.5                   62   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -232.1    24.5 
   101 PK_E_ZIB    220.00    6 0.9719  -29.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 213.83            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   232.1   -24.5                   62   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -232.1    24.5 
   201 CHEM_S_ZIB  220.00    6 1.0120  -52.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 222.65            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    195.5   -95.5 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -195.5    95.5                   56   385 
   301 CHEM_E_ZIB  220.00    6 1.0120  -52.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 222.65            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -195.5    95.5                   56   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    195.5   -95.5 
  4011 KANDAHAR_F  220.00    2 0.9648  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 212.26            0.0      0.0    27.9   4025 QALAT_F     220.00    2  F1     0.0   -14.0                    4   343 
                                                                        4025 QALAT_F     220.00    2  F2     0.0   -14.0                    4   343 
  4025 QALAT_F     220.00    2 0.9675  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 212.86            0.0      0.0    37.4   4011 KANDAHAR_F  220.00    2  F1     0.0    -7.6                    2   343 
                                                                        4011 KANDAHAR_F  220.00    2  F2     0.0    -7.6                    2   343 
                                                                        6586 SHAH JOY_F  220.00    2  F1     0.0   -11.1                    3   343 
                                                                        6586 SHAH JOY_F  220.00    2  F2     0.0   -11.1                    3   343 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
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                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:37 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
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                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:37 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
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                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9821  -30.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.641            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:37 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 0.9888  -47.2     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 19.775            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.9982  -51.9     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 0.9627  -39.1     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 19.254            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9382  -60.2     0.0     70.4     0.0 ----------------------------------------------------------------------------- 
                            10 18.764            0.0     20.7     0.0 3WNDTR              WND 2       1    -35.2   -10.3  1.000LK          46    80 
                                                                      3WNDTR              WND 2       1    -35.2   -10.3  1.000LK          46    80 
  6033 KABUL NORT_E20.000    6 0.9885  -57.9     0.0    140.4     0.0 ----------------------------------------------------------------------------- 
                            10 19.771            0.0     43.5     0.0   6067 KABUL_NORT_S20.000    6  1    -70.2   -21.7 
                                                                      3WNDTR              WND 2       3    -35.1   -10.9  1.000LK          92    40 
                                                                      3WNDTR              WND 2       1    -35.1   -10.9  1.000LK          92    40 
  6034 KABUL NW_E  20.000    6 1.0055  -53.9     0.0    164.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.109            0.0     50.3     0.0   6117 KABUL NW_E  110.00    6  E1   -30.5    -9.3  1.000UN          64    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -48.9   -14.9  1.000UN          64    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -12.2    -3.7  1.000UN          64    20 
                                                                        6117 KABUL NW_E  110.00    6  F4   -73.3   -22.3  1.000UN          64   120 
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  6038 KHULM_F     20.000    6 0.9817  -22.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.634            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 0.9968  -37.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.936            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:37 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.9810  -55.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.619            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9982  -51.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.9885  -57.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.771            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     70.2    21.7 
                                                                      3WNDTR              WND 2       4    -35.1   -10.9  1.000LK          92    40 
                                                                      3WNDTR              WND 2       2    -35.1   -10.9  1.000LK          92    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 0.9844  -39.5     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 19.687            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 



 Appendix C-39 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 0.9848  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 108.33            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 0.9848  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 19.697            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
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  6102 CHEMTALA_E  110.00    6 1.0000  -51.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0  -160.0   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    154.3    43.3 
                                                                        6117 KABUL NW_E  110.00    6  E1   101.6     0.1                   89   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -130.0    57.7  1.000UN          89   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -130.0    57.7  1.000UN          89   160 
  6103 CHEMTALA_S  110.00    6 1.0000  -51.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -154.3   -43.3 
                                                                        6114 KABUL NW_S  110.00    6  E3   101.6     0.1                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   101.6     0.1                   89   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    77.0   -22.0                   70   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -130.0    57.7  1.000UN          89   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     6.2  1.000UN           2   330 
  6108 HAYRATAN_E  110.00    6 1.0252   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.77            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9960  -52.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -101.2     0.9                   89   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -101.2     0.9                   89   114 
                                                                        6117 KABUL NW_E  110.00    6  1    133.1    27.4 
                                                                        6118 KABUL_NORT_S110.00    6  E2    69.2   -29.1                   66   114 
  6115 KABUL EAST_E110.00    6 0.9674  -55.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.41            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -35.3   -13.6                   34   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -35.3   -13.6                   34   114 
                                                                      3WNDTR              WND 1       1     35.3    13.6  1.000LK          47    80 
                                                                      3WNDTR              WND 1       1     35.3    13.6  1.000LK          47    80 
  6116 KABUL NORT_E110.00    6 0.9967  -53.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.63            0.0      0.0  -168.9   6103 CHEMTALA_S  110.00    6  F1   -75.9    24.3                   70   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -68.4    30.7                   66   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     37.9    72.3 
                                                                        6163 TARAKHIL_F  110.00    6  E2    36.0    14.1                   34   114 
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                                                                      3WNDTR              WND 1       3     35.2    13.8  0.980LK          94    40 
                                                                      3WNDTR              WND 1       1     35.2    13.8  0.980LK          94    40 
  6117 KABUL NW_E  110.00    6 0.9960  -52.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    30.6    10.3  0.980LK          65    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    48.9    16.5  0.980LK          65    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    12.2     4.1  0.980LK          65    20 
                                                                        6034 KABUL NW_E  20.000    6  F4    73.4    24.8  0.980LK          65   120 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -101.2     0.9                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -133.1   -27.4 
                                                                        6116 KABUL NORT_E110.00    6  E1    69.2   -29.1                   66   114 
  6118 KABUL_NORT_S110.00    6 0.9967  -53.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.63            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -68.4    30.7                   66   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -37.9   -72.3 
                                                                        6155 TARAKHIL_S  110.00    6  E1    36.0    14.1                   34   114 
                                                                      3WNDTR              WND 1       4     35.2    13.8  0.980LK          94    40 
                                                                      3WNDTR              WND 1       2     35.2    13.8  0.980LK          94    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:37 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
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                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 0.9948  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.896            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9711  -55.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.83            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    35.4    13.6                   34   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -35.4   -13.6                   34   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9711  -55.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.83            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    35.4    13.6                   34   114 
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                                                                        6116 KABUL NORT_E110.00    6  E2   -35.4   -13.6                   34   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.9821  -30.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 216.05            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -254.6    81.2                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    254.6   -81.2                   71   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
  6170 CHARIKAR_F  220.00    6 0.9848  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 216.66            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   199.6   -80.0                   57   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -218.8    73.7                   61   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.3 
  6171 CHEMTALA_E  220.00    6 0.9631  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.89            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -195.5    68.2 
                                                                        6102 CHEMTALA_E  110.00    6  E1   130.3   -42.2  1.000LK          86   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   130.3   -42.2  1.000LK          86   160 
                                                                        6174 DASHT BARC_F220.00    1  F1     0.0    -4.9                    1   343 
                                                                        6174 DASHT BARC_F220.00    1  F2     0.0    -4.9                    1   343 
                                                                        6175 CHEMTALA_S  220.00    6  1    -65.2    26.0 
  6172 CHARIKAR_S  220.00    6 0.9848  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 216.66            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6174 DASHT BARC_F220.00    1 0.9635  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.97            0.0      0.0     0.0   6171 CHEMTALA_E  220.00    6  F1     0.0     2.2                    1   343 
                                                                        6171 CHEMTALA_E  220.00    6  F2     0.0     2.2                    1   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1     0.0    -2.2                    1   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F2     0.0    -2.2                    1   343 
  6175 CHEMTALA_S  220.00    6 0.9631  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.89            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -195.5    68.2 
                                                                        6103 CHEMTALA_S  110.00    6  F2   130.3   -42.2  1.000LK          86   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     65.2   -26.0 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6177 DOSHI-KHEN_S220.00    6 0.9704  -38.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 213.49            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -226.3    49.4                   62   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   224.5   -50.0                   62   385 
  6178 DOSHI-KHEN_F220.00    6 0.9704  -38.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 213.49            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -226.3    49.4                   62   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   224.5   -50.0                   62   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
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                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 0.9848  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 216.66            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   199.6   -80.0                   57   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.3 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -218.8    73.7                   61   385 
  6184 GHAZNI_F    220.00    1 0.9629  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.83            0.0      0.0    27.8   6320 SAYEDABAD_F 220.00    1  F1     0.0    -6.3                    2   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F2     0.0    -6.3                    2   343 
                                                                        6325 QUARABAGH_F 220.00    2  F1     0.0    -7.6                    2   343 
                                                                        6325 QUARABAGH_F 220.00    2  F2     0.0    -7.6                    2   343 
  6185 HIRATAN_E   220.00    6 1.0236   -7.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.18            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   281.0     3.1                   95   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   281.0     3.1                   95   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -281.0    -3.1                   71   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -281.0    -3.1                   71   385 
  6188 KHULM_F     220.00    6 0.9817  -22.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 215.98            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   263.6   -53.0                   71   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -263.6    53.0                   71   385 
  6189 KHENJAN_F   20.000    6 0.9704  -38.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.409            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 0.9960  -14.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 219.13            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -272.1    24.6                   95   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -272.1    24.6                   95   290 
                                                                        6188 KHULM_F     220.00    6  E4   272.7   -24.5                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   271.5   -24.7                   94   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6196 PULI KHUMR_S20.000    6 0.9968  -37.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.936            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
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  6198 PULI KHUMR_E220.00    6 0.9968  -37.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 219.30            0.0      0.0  -109.3    101 PK_E_ZIB    220.00    6  2    232.1   -58.5 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -232.1   167.8 
  6199 PULIKHUMRI_S220.00    6 0.9968  -37.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 219.30            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    232.1   -58.5 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.9  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -245.7   108.8                   70   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -244.5   108.6                   93   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    232.1  -167.8 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
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  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9367  -60.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.050            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9367  -60.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.050            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.9870  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.9870  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.9870  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 0.9870  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6315 MAYDAN SHAR 220.00    1 0.9634  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.96            0.0      0.0    13.9   6174 DASHT BARC_F220.00    1  F1     0.0    -2.7                    1   343 
                                                                        6174 DASHT BARC_F220.00    1  F2     0.0    -2.7                    1   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F1     0.0    -4.3                    1   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F2     0.0    -4.3                    1   343 
  6320 SAYEDABAD_F 220.00    1 0.9635  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.97            0.0      0.0    13.9   6184 GHAZNI_F    220.00    1  F1     0.0    -3.0                    1   343 
                                                                        6184 GHAZNI_F    220.00    1  F2     0.0    -3.0                    1   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1     0.0    -4.0                    1   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F2     0.0    -4.0                    1   343 
  6325 QUARABAGH_F 220.00    2 0.9640  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 212.08            0.0      0.0    37.2   6184 GHAZNI_F    220.00    1  F1     0.0    -1.2                    0   343 
                                                                        6184 GHAZNI_F    220.00    1  F2     0.0    -1.2                    0   343 
                                                                        6330 GELAN_F     220.00    2  F1     0.0   -17.4                    5   343 
                                                                        6330 GELAN_F     220.00    2  F2     0.0   -17.4                    5   343 
  6330 GELAN_F     220.00    2 0.9686  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 213.10            0.0      0.0     0.0   6325 QUARABAGH_F 220.00    2  F1     0.0     8.2                    2   343 
                                                                        6325 QUARABAGH_F 220.00    2  F2     0.0     8.2                    2   343 
                                                                        6586 SHAH JOY_F  220.00    2  F2     0.0    -8.2                    2   343 
                                                                        6586 SHAH JOY_F  220.00    2  G2     0.0    -8.2                    2   343 
  6586 SHAH JOY_F  220.00    2 0.9698  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 213.35            0.0      0.0     0.0   4025 QALAT_F     220.00    2  F1     0.0    -3.0                    1   343 
                                                                        4025 QALAT_F     220.00    2  F2     0.0    -3.0                    1   343 
                                                                        6330 GELAN_F     220.00    2  F2     0.0     3.0                    1   343 
                                                                        6330 GELAN_F     220.00    2  G2     0.0     3.0                    1   343 
  7001 AMU_E       110.00    6 1.0251   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.76            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0453   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 229.97            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   285.7    24.0                   71   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   285.7    24.0                   71   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -571.4   -47.8  1.000UN          72   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
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                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:37 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   572.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           66.6R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    572.1    66.6  1.000LK          72   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.9979  -51.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.958            0.0      0.0     6.2   6103 CHEMTALA_S  110.00    6  2      0.0    -6.2  1.000LK           2   330 
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Figure A-2 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9518  -29.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 209.39            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   232.2   -34.7                   64   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -232.2    34.7 
   101 PK_E_ZIB    220.00    6 0.9518  -29.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 209.39            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   232.2   -34.7                   64   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -232.2    34.7 
   201 CHEM_S_ZIB  220.00    6 1.0148  -53.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 223.26            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    194.7  -111.1 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -194.7   111.1                   57   385 
   301 CHEM_E_ZIB  220.00    6 1.0148  -53.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 223.26            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -194.7   111.1                   57   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    194.7  -111.1 
  4001 DORAI JUNC_F110.00    2 0.9964  -63.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 109.60            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1     5.8    -3.9                    6   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     1.1    -4.6                    4   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    -7.0     8.5                   10   114 
  4003 GRISHK_E    3.2000    2 1.0300  -64.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -64.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            2.9R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     2.9                    6    46 
  4005 KAJAKI_E    20.000    2 0.9947  -65.4     0.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 19.893            0.0      1.3     0.0   4006 KAJAKI_E    110.00    2  A1    -4.4    -0.3  1.000UN          15    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0    -0.5                    3    16 
  4006 KAJAKI_E    110.00    2 0.9957  -65.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 109.53            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1     4.4     0.3  1.000LK          15    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    -4.4    -0.3                    4   114 
  4008 KAJAKI JUN_E110.00    2 0.9975  -64.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 109.73            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -5.8     2.1                    5   114 
                                                                        4006 KAJAKI_E    110.00    2  A1     4.4    -2.5                    4   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9752  -61.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.27            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1   -48.6     2.2  1.000UN          30   160 
                                                                        4012 KANDAHAR_E  20.000    2  E1    40.0    15.3  1.010LK          86    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1     7.1   -11.1                   12   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9750  -59.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.50            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1    48.7    -0.3  1.000LK          30   160 
                                                                        4025 QALAT_F     220.00    2  F1   -48.5    -4.9                   15   343 
                                                                        4025 QALAT_F     220.00    2  F2   -48.5    -4.9                   15   343 
                                                                        6335 KANDAHAR_F  20.000    2  F4    24.1     8.6  1.000LK          64    40 
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                                                                        6335 KANDAHAR_F  20.000    2  F5    24.1     8.6  1.000LK          64    40 
                                                                        8010 KAND-SVC    20.000    1  2      0.0    -7.0  1.000UN           2   330 
  4012 KANDAHAR_E  20.000    2 0.9486  -64.0     0.0     39.9     0.0 ----------------------------------------------------------------------------- 
                             6 18.973            0.0     13.3     0.0   4010 KANDAHAR_F  110.00    2  E1   -39.9   -13.3  1.000UN          84    50 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4016 LASHKAR GA_E44.000    2 1.0136  -64.1     1.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.597            0.6H     0.6     0.0   4004 GRISHK_E    44.000    2  1      0.0    -3.1                    7    46 
                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.4     1.0  1.000UN          33     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.4     1.0  1.000UN          33     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.4     1.0  1.000UN          33     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
  4017 LASHKAR GA_E110.00    2 1.0013  -63.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.15            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -1.1     3.0                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.4    -1.0  1.000LK          33     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.4    -1.0  1.000LK          33     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.4    -1.0  1.000LK          33     3 
  4018 LASHKAR GA_E3.2000    2 1.0136  -64.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2435            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9902  -62.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.805            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9902  -62.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.93            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1     7.0    -9.4                   10   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    -7.0     9.4                   10   114 
  4022 MOSSA QALH_E20.000    2 1.0164  -66.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.328            1.0H     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     1.0                    6    16 
 
  4024 QALAT_F     20.000    2 0.9452  -61.3     0.0      9.5     0.0 ----------------------------------------------------------------------------- 
                             6 18.904            0.0      2.8     0.0   4025 QALAT_F     220.00    2  F1    -9.5    -2.8  1.000UN          99    10 
 
  4025 QALAT_F     220.00    2 0.9753  -56.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.57            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1    48.7   -15.0                   15   343 
                                                                        4011 KANDAHAR_F  220.00    2  F2    48.7   -15.0                   15   343 
                                                                        4024 QALAT_F     20.000    2  F1     9.5     3.7  1.000LK         102    10 
                                                                        6586 SHAH JOY_F  220.00    2  F1   -53.5    13.2                   16   343 
                                                                        6586 SHAH JOY_F  220.00    2  F2   -53.5    13.2                   16   343 
  4027 SANGIN_E    20.000    2 0.9956  -64.5     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 19.912            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 0.9975  -64.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 109.72            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0031  -65.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.241            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0031  -65.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.062            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0     0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0     0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0    -1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9868  -62.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             6 19.736            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4033 TIRIN KOT_F 110.00    2 0.9868  -62.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.55            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1     7.0    -9.8                   11   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    -7.0     9.8                   11   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 



 Appendix C-55 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
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                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9710  -30.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.420            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 0.9838  -47.9     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 19.677            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.9982  -49.9     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
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  6023 DASHT BARC_F20.000    1 0.9468  -48.2     0.0      9.5     0.0 ----------------------------------------------------------------------------- 
                            10 18.937            0.0      3.8     0.0   6174 DASHT BARC_F220.00    1  F1    -9.5    -3.8  1.000UN         102    10 
 
  6026 KHENJAN_F   20.000    6 0.9494  -39.6     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 18.989            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
 
  6028 GHAZNI_F    20.000    1 0.9367  -54.4     0.0     18.8     0.0 ----------------------------------------------------------------------------- 
                            10 18.734            0.0      3.8     0.0   6184 GHAZNI_F    220.00    1  F1    -9.4    -1.9  1.000UN          96    10 
                                                                        6184 GHAZNI_F    220.00    1  F2    -9.4    -1.9  1.000UN          96    10 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9489  -57.3     0.0     67.5     0.0 ----------------------------------------------------------------------------- 
                            10 18.978            0.0     20.9     0.0 3WNDTR              WND 2       1    -33.8   -10.5  1.000LK          44    80 
                                                                      3WNDTR              WND 2       1    -33.8   -10.5  1.000LK          44    80 
  6033 KABUL NORT_E20.000    6 1.0088  -53.8     0.0     88.8     0.0 ----------------------------------------------------------------------------- 
                            10 20.176            0.0     28.2     0.0   6067 KABUL_NORT_S20.000    6  1    -44.4   -14.1 
                                                                      3WNDTR              WND 2       3    -22.2    -7.1  1.000LK          58    40 
                                                                      3WNDTR              WND 2       1    -22.2    -7.1  1.000LK          58    40 
  6034 KABUL NW_E  20.000    6 1.0182  -50.6     0.0     35.7     0.0 ----------------------------------------------------------------------------- 
                            10 20.365            0.0      6.1     0.0   6117 KABUL NW_E  110.00    6  E1   -11.9    -2.0  1.000UN          24    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -19.0    -3.3  1.000UN          24    80 
                                                                        6117 KABUL NW_E  110.00    6  F3    -4.8    -0.8  1.000UN          24    20 
  6038 KHULM_F     20.000    6 0.9730  -22.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.460            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 0.9839  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.678            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9793  -61.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.586            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
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  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6055 SPIN BOLDA_F20.000    1 0.9887  -63.1     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.775            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6057 TARAKHIL_F  20.000    6 0.9911  -52.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.822            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9982  -49.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.0088  -53.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.176            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     44.4    14.1 
                                                                      3WNDTR              WND 2       4    -22.2    -7.1  1.000LK          58    40 
                                                                      3WNDTR              WND 2       2    -22.2    -7.1  1.000LK          58    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 0.9713  -40.0     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 19.425            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
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  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 0.9800  -47.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 107.80            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 0.9800  -47.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 19.600            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0000  -49.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0   -80.0   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1     84.0   -17.8 
                                                                        6117 KABUL NW_E  110.00    6  E1    47.8   -22.6                   46   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1   -68.0    59.5  1.000UN          56   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2   -68.0    59.5  1.000UN          56   160 
  6103 CHEMTALA_S  110.00    6 1.0000  -49.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1    -84.0    17.8 
                                                                        6114 KABUL NW_S  110.00    6  E3    47.8   -22.6                   46   114 
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                                                                        6114 KABUL NW_S  110.00    6  E4    47.8   -22.6                   46   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    52.3   -33.7                   55   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2   -68.0    59.5  1.000UN          56   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     0.2  1.000UN           0   330 
  6108 HAYRATAN_E  110.00    6 1.0244   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.68            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 1.0003  -49.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.04            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -47.6    22.7                   46   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -47.6    22.7                   46   114 
                                                                        6117 KABUL NW_E  110.00    6  1     41.7    -8.1 
                                                                        6118 KABUL_NORT_S110.00    6  E2    53.6   -37.4                   57   114 
  6115 KABUL EAST_E110.00    6 0.9775  -52.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 107.53            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -33.9   -13.4                   33   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -33.9   -13.4                   33   114 
                                                                      3WNDTR              WND 1       1     33.9    13.4  1.000LK          46    80 
                                                                      3WNDTR              WND 1       1     33.9    13.4  1.000LK          46    80 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6116 KABUL NORT_E110.00    6 1.0056  -51.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.62            0.0      0.0  -171.9   6103 CHEMTALA_S  110.00    6  F1   -51.7    34.9                   54   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -53.1    38.4                   57   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     25.8    68.5 
                                                                        6163 TARAKHIL_F  110.00    6  E2    34.4    13.7                   32   114 
                                                                      3WNDTR              WND 1       3     22.2     8.2  0.980LK          59    40 
                                                                      3WNDTR              WND 1       1     22.2     8.2  0.980LK          59    40 
  6117 KABUL NW_E  110.00    6 1.0003  -49.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.04            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    11.9     2.2  0.980LK          24    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    19.0     3.5  0.980LK          24    80 
                                                                        6034 KABUL NW_E  20.000    6  F3     4.8     0.9  0.980LK          24    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -47.6    22.7                   46   114 
                                                                        6114 KABUL NW_S  110.00    6  1    -41.7     8.1 
                                                                        6116 KABUL NORT_E110.00    6  E1    53.6   -37.4                   57   114 
  6118 KABUL_NORT_S110.00    6 1.0056  -51.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                            10 110.62            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -53.1    38.4                   57   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -25.8   -68.5 
                                                                        6155 TARAKHIL_S  110.00    6  E1    34.4    13.7                   32   114 
                                                                      3WNDTR              WND 1       4     22.2     8.2  0.980LK          59    40 
                                                                      3WNDTR              WND 1       2     22.2     8.2  0.980LK          59    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
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  6144 PUSHMOOL_F  110.00    1 0.9793  -61.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.72            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    -7.1    10.7                   11   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1     7.1   -10.7                   11   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 0.9899  -47.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.798            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9812  -52.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 107.93            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    33.9    13.4                   33   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -33.9   -13.4                   33   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9919  -62.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.11            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
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                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9812  -52.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 107.93            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    33.9    13.4                   33   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -33.9   -13.4                   33   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.9710  -30.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 213.62            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
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                                                                        6188 KHULM_F     220.00    6  A1  -254.8    76.7                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    254.8   -76.7                   71   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
  6170 CHARIKAR_F  220.00    6 0.9800  -47.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 215.60            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   199.0   -94.2                   58   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -218.3    87.9                   62   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.3 
  6171 CHEMTALA_E  220.00    6 0.9569  -46.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 210.53            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -194.7    82.3 
                                                                        6102 CHEMTALA_E  110.00    6  E1    68.1   -53.3  1.000LK          54   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2    68.1   -53.3  1.000LK          54   160 
                                                                        6174 DASHT BARC_F220.00    1  F1    92.6    -2.3                   28   343 
                                                                        6174 DASHT BARC_F220.00    1  F2    92.6    -2.3                   28   343 
                                                                        6175 CHEMTALA_S  220.00    6  1   -126.6    29.0 
  6172 CHARIKAR_S  220.00    6 0.9800  -47.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 215.60            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6174 DASHT BARC_F220.00    1 0.9560  -47.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 210.32            0.0      0.0     0.0   6023 DASHT BARC_F20.000    1  F1     9.5     4.0  1.000LK         103    10 
                                                                        6171 CHEMTALA_E  220.00    6  F1   -92.5     0.6                   28   343 
                                                                        6171 CHEMTALA_E  220.00    6  F2   -92.5     0.6                   28   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1    87.7    -2.7                   27   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F2    87.7    -2.7                   27   343 
  6175 CHEMTALA_S  220.00    6 0.9569  -46.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 210.53            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -194.7    82.3 
                                                                        6103 CHEMTALA_S  110.00    6  F2    68.1   -53.3  1.000LK          54   160 
                                                                        6171 CHEMTALA_E  220.00    6  1    126.6   -29.0 
  6177 DOSHI-KHEN_S220.00    6 0.9573  -38.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 210.60            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -226.1    61.7                   64   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   224.2   -62.3                   63   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6178 DOSHI-KHEN_F220.00    6 0.9573  -38.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 210.60            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -226.1    61.7                   64   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   224.2   -62.3                   63   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 0.9800  -47.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 215.60            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   199.0   -94.2                   58   385 
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                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.3 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -218.3    87.9                   62   385 
  6184 GHAZNI_F    220.00    1 0.9525  -51.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 209.56            0.0      0.0    27.2   6028 GHAZNI_F    20.000    1  F1     9.4     2.4  1.000LK          97    10 
                                                                        6028 GHAZNI_F    20.000    1  F2     9.4     2.4  1.000LK          97    10 
                                                                        6320 SAYEDABAD_F 220.00    1  F1   -77.7     4.2                   24   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F2   -77.7     4.2                   24   343 
                                                                        6325 QUARABAGH_F 220.00    2  F1    68.3   -20.2                   22   343 
                                                                        6325 QUARABAGH_F 220.00    2  F2    68.3   -20.2                   22   343 
  6185 HIRATAN_E   220.00    6 1.0205   -7.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.51            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   281.5     9.2                   95   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   281.5     9.2                   95   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -281.5    -9.2                   72   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -281.5    -9.2                   72   385 
  6188 KHULM_F     220.00    6 0.9730  -22.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 214.06            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   263.9   -47.8                   72   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -263.9    47.8                   72   385 
  6189 KHENJAN_F   20.000    6 0.9573  -38.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.145            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 0.9901  -14.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 217.82            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -272.5    18.9                   95   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -272.5    18.9                   95   290 
                                                                        6188 KHULM_F     220.00    6  E4   273.1   -18.8                   72   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   271.9   -19.0                   95   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 0.9839  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.678            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6198 PULI KHUMR_E220.00    6 0.9839  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 216.46            0.0      0.0   -77.4    101 PK_E_ZIB    220.00    6  2    232.2   -70.6 
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                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -232.2   148.1 
  6199 PULIKHUMRI_S220.00    6 0.9839  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 216.46            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    232.2   -70.6 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.9  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -245.8   105.0                   71   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -244.6   104.8                   93   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    232.2  -148.1 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
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  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6267 KABUL EAST_E15.000    6 0.9473  -57.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.210            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9473  -57.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.210            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.0078  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.116            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.0078  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.116            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.0078  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.116            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.0078  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.116            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  6315 MAYDAN SHAR 220.00    1 0.9543  -48.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 209.94            0.0      0.0    13.7   6174 DASHT BARC_F220.00    1  F1   -87.5    -0.6                   27   343 
                                                                        6174 DASHT BARC_F220.00    1  F2   -87.5    -0.6                   27   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F1    82.9    -8.0                   25   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F2    82.9    -8.0                   25   343 
                                                                        6410 MAYDN_SHAR_F20.000    1  F1     9.3     3.6  1.000LK         100    10 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6320 SAYEDABAD_F 220.00    1 0.9529  -49.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 209.65            0.0      0.0    13.6   6184 GHAZNI_F    220.00    1  F1    78.0   -10.9                   24   343 
                                                                        6184 GHAZNI_F    220.00    1  F2    78.0   -10.9                   24   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1   -82.6     2.3                   25   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F2   -82.6     2.3                   25   343 
                                                                        6411 SAYEDABAD_F 20.000    1  F1     9.3     3.6  1.000LK         100    10 
  6325 QUARABAGH_F 220.00    2 0.9558  -52.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 210.27            0.0      0.0    36.5   6184 GHAZNI_F    220.00    1  F1   -68.1    13.4                   21   343 
                                                                        6184 GHAZNI_F    220.00    1  F2   -68.1    13.4                   21   343 
                                                                        6330 GELAN_F     220.00    2  F1    63.4   -33.5                   22   343 
                                                                        6330 GELAN_F     220.00    2  F2    63.4   -33.5                   22   343 
                                                                        6412 QUARABAGH_F 20.000    1  F1     9.3     3.6  1.000LK         100    10 
  6330 GELAN_F     220.00    2 0.9641  -54.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 212.09            0.0      0.0     0.0   6325 QUARABAGH_F 220.00    2  F1   -63.2    26.2                   21   343 
                                                                        6325 QUARABAGH_F 220.00    2  F2   -63.2    26.2                   21   343 
                                                                        6586 SHAH JOY_F  220.00    2  F2    58.5   -28.1                   20   343 
                                                                        6586 SHAH JOY_F  220.00    2  G2    58.5   -28.1                   20   343 
                                                                        6588 GELAN_F     20.000    1  F1     9.4     3.6  1.000UN         101    10 
  6335 KANDAHAR_F  20.000    2 0.9633  -61.1     0.0     48.2     0.0 ----------------------------------------------------------------------------- 
                             6 19.266            0.0     15.4     0.0   4011 KANDAHAR_F  220.00    2  F4   -24.1    -7.7  1.000UN          63    40 
                                                                        4011 KANDAHAR_F  220.00    2  F5   -24.1    -7.7  1.000UN          63    40 
  6410 MAYDN_SHAR_F20.000    1 0.9241  -52.6     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                            10 18.481            0.0      2.8     0.0   6315 MAYDAN SHAR 220.00    1  F1    -9.3    -2.8  1.000UN          97    10 
 
  6411 SAYEDABAD_F 20.000    1 0.9227  -54.2     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                            10 18.454            0.0      2.8     0.0   6320 SAYEDABAD_F 220.00    1  F1    -9.3    -2.8  1.000UN          97    10 
 
  6412 QUARABAGH_F 20.000    1 0.9256  -57.4     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             6 18.511            0.0      2.8     0.0   6325 QUARABAGH_F 220.00    2  F1    -9.3    -2.8  1.000UN          97    10 
 
  6586 SHAH JOY_F  220.00    2 0.9680  -55.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 212.96            0.0      0.0     0.0   4025 QALAT_F     220.00    2  F1    53.7   -25.5                   18   343 
                                                                        4025 QALAT_F     220.00    2  F2    53.7   -25.5                   18   343 
                                                                        6330 GELAN_F     220.00    2  F2   -58.4    23.7                   19   343 
                                                                        6330 GELAN_F     220.00    2  G2   -58.4    23.7                   19   343 
                                                                        6587 SHAH JOY_F  20.000    1  F1     9.4     3.7  1.000LK         101    10 
  6587 SHAH JOY_F  20.000    1 0.9379  -59.6     0.0      9.4     0.0 ----------------------------------------------------------------------------- 
                             6 18.757            0.0      2.8     0.0   6586 SHAH JOY_F  220.00    2  F1    -9.4    -2.8  1.000UN          98    10 
 
  6588 GELAN_F     20.000    1 0.9339  -58.8     0.0      9.4     0.0 ----------------------------------------------------------------------------- 
                             6 18.678            0.0      2.8     0.0   6330 GELAN_F     220.00    2  F1    -9.4    -2.8  1.000LK          98    10 
 
  7001 AMU_E       110.00    6 1.0244   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.68            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
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  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0446   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 229.80            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   286.3    30.5                   72   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   286.3    30.5                   72   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -572.6   -60.7  1.000UN          72   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   573.3      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           79.7R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    573.3    79.7  1.000LK          72   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
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                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  8001 KABUL-SVC   20.000    1 0.9999  -49.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.999            0.0      0.0     0.2   6103 CHEMTALA_S  110.00    6  2      0.0    -0.2  1.000LK           0   330 
 
  8010 KAND-SVC    20.000    1 0.9774  -59.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.549            0.0      0.0    -7.0   4011 KANDAHAR_F  220.00    2  2      0.0     7.0  1.000LK           2   330 
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Figure A-3 Output: 
 

                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:58 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9715  -29.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 213.72            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   232.2   -24.3                   62   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -232.2    24.3 
   101 PK_E_ZIB    220.00    6 0.9715  -29.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 213.72            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   232.2   -24.3                   62   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -232.2    24.3 
   201 CHEM_S_ZIB  220.00    6 1.0115  -52.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 222.53            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    195.5   -95.5 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -195.5    95.5                   56   385 
   301 CHEM_E_ZIB  220.00    6 1.0115  -52.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 222.53            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -195.5    95.5                   56   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    195.5   -95.5 
  4011 KANDAHAR_F  220.00    2 0.9802  -45.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 215.65            0.0      0.0    14.4   4025 QALAT_F     220.00    2  F2     0.0   -14.4                    4   343 
 
  4025 QALAT_F     220.00    2 0.9830  -45.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 216.26            0.0      0.0    14.5   4011 KANDAHAR_F  220.00    2  F2     0.0    -7.9                    2   343 
                                                                        6586 SHAH JOY_F  220.00    2  F2     0.0    -6.6                    2   343 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
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                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
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                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
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  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9816  -30.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.632            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 0.9882  -47.2     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 19.764            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
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  6022 CHEMTALA_E  20.000    6 0.9982  -51.9     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 0.9622  -39.1     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 19.244            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9382  -60.2     0.0     70.4     0.0 ----------------------------------------------------------------------------- 
                            10 18.764            0.0     20.7     0.0 3WNDTR              WND 2       1    -35.2   -10.3  1.000LK          46    80 
                                                                      3WNDTR              WND 2       1    -35.2   -10.3  1.000LK          46    80 
  6033 KABUL NORT_E20.000    6 0.9885  -57.9     0.0    140.4     0.0 ----------------------------------------------------------------------------- 
                            10 19.771            0.0     43.5     0.0   6067 KABUL_NORT_S20.000    6  1    -70.2   -21.7 
                                                                      3WNDTR              WND 2       3    -35.1   -10.9  1.000LK          92    40 
                                                                      3WNDTR              WND 2       1    -35.1   -10.9  1.000LK          92    40 
  6034 KABUL NW_E  20.000    6 1.0055  -53.9     0.0    164.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.109            0.0     50.3     0.0   6117 KABUL NW_E  110.00    6  E1   -30.5    -9.3  1.000UN          64    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -48.9   -14.9  1.000UN          64    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -12.2    -3.7  1.000UN          64    20 
                                                                        6117 KABUL NW_E  110.00    6  F4   -73.3   -22.3  1.000UN          64   120 
  6038 KHULM_F     20.000    6 0.9814  -22.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 19.627            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 0.9963  -37.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.926            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
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  6057 TARAKHIL_F  20.000    6 0.9810  -55.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.619            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9982  -51.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.9885  -57.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.771            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     70.2    21.7 
                                                                      3WNDTR              WND 2       4    -35.1   -10.9  1.000LK          92    40 
                                                                      3WNDTR              WND 2       2    -35.1   -10.9  1.000LK          92    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 0.9838  -39.5     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 19.677            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
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                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 0.9843  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 108.27            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 0.9843  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 19.686            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
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  6102 CHEMTALA_E  110.00    6 1.0000  -51.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0  -160.0   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    154.3    41.8 
                                                                        6117 KABUL NW_E  110.00    6  E1   101.6     0.1                   89   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -130.0    58.4  1.000UN          89   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -130.0    58.4  1.000UN          89   160 
  6103 CHEMTALA_S  110.00    6 1.0000  -51.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -154.3   -41.8 
                                                                        6114 KABUL NW_S  110.00    6  E3   101.6     0.1                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   101.6     0.1                   89   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    77.0   -22.0                   70   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -130.0    58.4  1.000UN          89   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     4.0  1.000UN           1   330 
  6108 HAYRATAN_E  110.00    6 1.0251   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.76            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9960  -52.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -101.2     0.9                   89   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -101.2     0.9                   89   114 
                                                                        6117 KABUL NW_E  110.00    6  1    133.1    27.4 
                                                                        6118 KABUL_NORT_S110.00    6  E2    69.2   -29.1                   66   114 
  6115 KABUL EAST_E110.00    6 0.9674  -55.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.41            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -35.3   -13.6                   34   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -35.3   -13.6                   34   114 
                                                                      3WNDTR              WND 1       1     35.3    13.6  1.000LK          47    80 
                                                                      3WNDTR              WND 1       1     35.3    13.6  1.000LK          47    80 
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                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6116 KABUL NORT_E110.00    6 0.9967  -53.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.63            0.0      0.0  -168.9   6103 CHEMTALA_S  110.00    6  F1   -75.9    24.3                   70   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -68.4    30.7                   66   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     37.9    72.3 
                                                                        6163 TARAKHIL_F  110.00    6  E2    36.0    14.1                   34   114 
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                                                                      3WNDTR              WND 1       3     35.2    13.8  0.980LK          94    40 
                                                                      3WNDTR              WND 1       1     35.2    13.8  0.980LK          94    40 
  6117 KABUL NW_E  110.00    6 0.9960  -52.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    30.6    10.3  0.980LK          65    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    48.9    16.5  0.980LK          65    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    12.2     4.1  0.980LK          65    20 
                                                                        6034 KABUL NW_E  20.000    6  F4    73.4    24.8  0.980LK          65   120 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -101.2     0.9                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -133.1   -27.4 
                                                                        6116 KABUL NORT_E110.00    6  E1    69.2   -29.1                   66   114 
  6118 KABUL_NORT_S110.00    6 0.9967  -53.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.63            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -68.4    30.7                   66   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -37.9   -72.3 
                                                                        6155 TARAKHIL_S  110.00    6  E1    36.0    14.1                   34   114 
                                                                      3WNDTR              WND 1       4     35.2    13.8  0.980LK          94    40 
                                                                      3WNDTR              WND 1       2     35.2    13.8  0.980LK          94    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
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                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 0.9942  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.885            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9711  -55.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.83            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    35.4    13.6                   34   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -35.4   -13.6                   34   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9711  -55.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.83            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    35.4    13.6                   34   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -35.4   -13.6                   34   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
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  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6166 AYBAK_F     220.00    6 0.9816  -30.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 215.95            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -254.6    81.1                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    254.6   -81.1                   71   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
  6170 CHARIKAR_F  220.00    6 0.9843  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 216.54            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   199.6   -79.9                   57   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -218.8    73.7                   61   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.3 
  6171 CHEMTALA_E  220.00    6 0.9626  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.76            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -195.5    68.2 
                                                                        6102 CHEMTALA_E  110.00    6  E1   130.3   -42.9  1.000LK          86   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   130.3   -42.9  1.000LK          86   160 
                                                                        6174 DASHT BARC_F220.00    1  F1     0.0    -3.9                    1   343 
                                                                        6174 DASHT BARC_F220.00    1  F2     0.0    -3.9                    1   343 
                                                                        6175 CHEMTALA_S  220.00    6  1    -65.2    25.3 
  6172 CHARIKAR_S  220.00    6 0.9843  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 216.54            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6174 DASHT BARC_F220.00    1 0.9628  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.82            0.0      0.0     0.0   6171 CHEMTALA_E  220.00    6  F1     0.0     1.2                    0   343 
                                                                        6171 CHEMTALA_E  220.00    6  F2     0.0     1.2                    0   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1     0.0    -2.4                    1   343 
  6175 CHEMTALA_S  220.00    6 0.9626  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.76            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -195.5    68.2 
                                                                        6103 CHEMTALA_S  110.00    6  F2   130.3   -42.9  1.000LK          86   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     65.2   -25.3 
  6177 DOSHI-KHEN_S220.00    6 0.9699  -38.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 213.38            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -226.3    49.3                   62   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   224.5   -49.9                   62   385 
  6178 DOSHI-KHEN_F220.00    6 0.9699  -38.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 213.38            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -226.3    49.3                   62   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   224.5   -49.9                   62   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 0.9843  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 216.54            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   199.6   -79.9                   57   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.3 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -218.8    73.7                   61   385 
  6184 GHAZNI_F    220.00    1 0.9697  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 213.34            0.0      0.0     9.4   6320 SAYEDABAD_F 220.00    1  F2     0.0     7.8                    2   343 
                                                                        6325 QUARABAGH_F 220.00    2  F2     0.0   -17.2                    5   343 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6185 HIRATAN_E   220.00    6 1.0234   -7.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.15            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   281.1     3.3                   95   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   281.1     3.3                   95   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -281.1    -3.3                   71   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -281.1    -3.3                   71   385 
  6188 KHULM_F     220.00    6 0.9814  -22.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 215.90            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   263.6   -52.8                   71   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -263.6    52.8                   71   385 
  6189 KHENJAN_F   20.000    6 0.9699  -38.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.398            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 0.9958  -14.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 219.07            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -272.1    24.3                   95   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -272.1    24.3                   95   290 
                                                                        6188 KHULM_F     220.00    6  E4   272.8   -24.2                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   271.5   -24.5                   94   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 0.9963  -37.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.926            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 0.9963  -37.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 219.19            0.0      0.0  -109.2    101 PK_E_ZIB    220.00    6  2    232.2   -58.4 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -232.2   167.6 
  6199 PULIKHUMRI_S220.00    6 0.9963  -37.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 219.19            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    232.2   -58.4 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.9  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -245.8   108.7                   70   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -244.5   108.5                   93   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    232.2  -167.6 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9367  -60.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.050            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9367  -60.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.050            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.9870  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
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  6270 KABUL NORT_E15.000    1 0.9870  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.9870  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:58 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6272 KABUL NORT_E15.000    6 0.9870  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  6315 MAYDAN SHAR 220.00    1 0.9628  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 211.82            0.0      0.0    13.9   6174 DASHT BARC_F220.00    1  F1     0.0    -2.5                    1   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F2     0.0   -11.4                    3   343 
  6320 SAYEDABAD_F 220.00    1 0.9652  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 212.34            0.0      0.0    14.0   6184 GHAZNI_F    220.00    1  F2     0.0   -17.1                    5   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F2     0.0     3.1                    1   343 
  6325 QUARABAGH_F 220.00    2 0.9741  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.31            0.0      0.0    14.2   6184 GHAZNI_F    220.00    1  F2     0.0     8.3                    2   343 
                                                                        6330 GELAN_F     220.00    2  F2     0.0   -22.6                    7   343 
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  6330 GELAN_F     220.00    2 0.9805  -45.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 215.72            0.0      0.0     0.0   6325 QUARABAGH_F 220.00    2  F2     0.0    13.3                    4   343 
                                                                        6586 SHAH JOY_F  220.00    2  F2     0.0   -13.3                    4   343 
  6586 SHAH JOY_F  220.00    2 0.9827  -45.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 216.18            0.0      0.0     0.0   4025 QALAT_F     220.00    2  F2     0.0    -7.9                    2   343 
                                                                        6330 GELAN_F     220.00    2  F2     0.0     7.9                    2   343 
  7001 AMU_E       110.00    6 1.0251   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.76            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:58 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0453   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 229.97            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   285.7    24.3                   71   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   285.7    24.3                   71   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -571.5   -48.3  1.000UN          72   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   572.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           67.2R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    572.2    67.2  1.000LK          72   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   0:58 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.9986  -51.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.973            0.0      0.0     4.0   6103 CHEMTALA_S  110.00    6  2      0.0    -4.0  1.000LK           1   330 
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Figure A-4 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   1:00 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9491  -30.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 208.81            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   234.1   -35.9                   65   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -234.1    35.9 
   101 PK_E_ZIB    220.00    6 0.9491  -30.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 208.81            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   234.1   -35.9                   65   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -234.1    35.9 
   201 CHEM_S_ZIB  220.00    6 1.0158  -53.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 223.48            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    196.2  -114.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -196.2   114.6                   58   385 
   301 CHEM_E_ZIB  220.00    6 1.0158  -53.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 223.48            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -196.2   114.6                   58   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    196.2  -114.6 
  4001 DORAI JUNC_F110.00    2 0.9964  -76.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 109.60            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1     5.8    -3.9                    6   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     1.1    -4.6                    4   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    -7.0     8.5                   10   114 
  4003 GRISHK_E    3.2000    2 1.0300  -77.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -77.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            2.9R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     2.9                    6    46 
  4005 KAJAKI_E    20.000    2 0.9947  -78.6     0.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 19.893            0.0      1.3     0.0   4006 KAJAKI_E    110.00    2  A1    -4.4    -0.3  1.000UN          15    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0    -0.5                    3    16 
  4006 KAJAKI_E    110.00    2 0.9957  -78.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 109.53            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1     4.4     0.3  1.000LK          15    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    -4.4    -0.3                    4   114 
  4008 KAJAKI JUN_E110.00    2 0.9975  -77.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 109.73            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -5.8     2.1                    5   114 
                                                                        4006 KAJAKI_E    110.00    2  A1     4.4    -2.5                    4   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9752  -74.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.27            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1   -48.6     2.2  1.000UN          30   160 
                                                                        4012 KANDAHAR_E  20.000    2  E1    40.0    15.3  1.010LK          86    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1     7.1   -11.1                   12   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9750  -72.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.50            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1    48.7    -0.3  1.000LK          30   160 
                                                                        4025 QALAT_F     220.00    2  F2   -97.0    12.0                   29   343 
                                                                        6335 KANDAHAR_F  20.000    2  F4    24.1     8.6  1.000LK          64    40 
                                                                        6335 KANDAHAR_F  20.000    2  F5    24.1     8.6  1.000LK          64    40 
                                                                        8010 KAND-SVC    20.000    1  2      0.0   -28.9  1.000UN           9   330 
  4012 KANDAHAR_E  20.000    2 0.9486  -77.2     0.0     39.9     0.0 ----------------------------------------------------------------------------- 
                             6 18.973            0.0     13.3     0.0   4010 KANDAHAR_F  110.00    2  E1   -39.9   -13.3  1.000UN          84    50 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   1:00 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4016 LASHKAR GA_E44.000    2 1.0136  -77.2     1.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.597            0.6H     0.6     0.0   4004 GRISHK_E    44.000    2  1      0.0    -3.1                    7    46 
                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.4     1.0  1.000UN          33     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.4     1.0  1.000UN          33     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.4     1.0  1.000UN          33     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
  4017 LASHKAR GA_E110.00    2 1.0013  -76.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.15            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -1.1     3.0                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.4    -1.0  1.000LK          33     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.4    -1.0  1.000LK          33     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.4    -1.0  1.000LK          33     3 
  4018 LASHKAR GA_E3.2000    2 1.0136  -77.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2435            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9902  -76.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.805            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9902  -76.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.93            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1     7.0    -9.4                   10   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    -7.0     9.4                   10   114 
  4022 MOSSA QALH_E20.000    2 1.0164  -79.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.328            1.0H     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     1.0                    6    16 
 
  4024 QALAT_F     20.000    2 0.9382  -72.0     0.0      9.4     0.0 ----------------------------------------------------------------------------- 
                             6 18.765            0.0      2.8     0.0   4025 QALAT_F     220.00    2  F1    -9.4    -2.8  1.000UN          98    10 
 
  4025 QALAT_F     220.00    2 0.9684  -67.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 213.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F2    97.9   -25.3                   30   343 
                                                                        4024 QALAT_F     20.000    2  F1     9.4     3.7  1.000LK         101    10 
                                                                        6586 SHAH JOY_F  220.00    2  F2  -107.4    21.7                   33   343 
  4027 SANGIN_E    20.000    2 0.9956  -77.6     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 19.912            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 0.9975  -77.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 109.72            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0031  -78.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.241            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0031  -78.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.062            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0     0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0     0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0    -1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9868  -75.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.736            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
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  4033 TIRIN KOT_F 110.00    2 0.9868  -75.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.55            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1     7.0    -9.8                   11   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    -7.0     9.8                   11   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   1:00 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
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  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   1:00 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 



 Appendix C-93 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   1:00 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9689  -30.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.378            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 



 Appendix C-94 
  6021 CHARIKAR_F  20.000    6 0.9833  -48.5     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 19.667            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.9982  -50.5     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6023 DASHT BARC_F20.000    1 0.9460  -48.8     0.0      9.5     0.0 ----------------------------------------------------------------------------- 
                            10 18.921            0.0      3.8     0.0   6174 DASHT BARC_F220.00    1  F1    -9.5    -3.8  1.000UN         102    10 
 
  6026 KHENJAN_F   20.000    6 0.9476  -40.1     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 18.952            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
 
  6028 GHAZNI_F    20.000    1 0.9360  -59.6     0.0     18.8     0.0 ----------------------------------------------------------------------------- 
                            10 18.720            0.0      3.8     0.0   6184 GHAZNI_F    220.00    1  F1    -9.4    -1.9  1.000UN          96    10 
                                                                        6184 GHAZNI_F    220.00    1  F2    -9.4    -1.9  1.000UN          96    10 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      TUE, JUL 31 2012   1:00 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9489  -57.8     0.0     67.5     0.0 ----------------------------------------------------------------------------- 
                            10 18.978            0.0     20.9     0.0 3WNDTR              WND 2       1    -33.8   -10.5  1.000LK          44    80 
                                                                      3WNDTR              WND 2       1    -33.8   -10.5  1.000LK          44    80 
  6033 KABUL NORT_E20.000    6 1.0088  -54.4     0.0     88.8     0.0 ----------------------------------------------------------------------------- 
                            10 20.176            0.0     28.2     0.0   6067 KABUL_NORT_S20.000    6  1    -44.4   -14.1 
                                                                      3WNDTR              WND 2       3    -22.2    -7.1  1.000LK          58    40 
                                                                      3WNDTR              WND 2       1    -22.2    -7.1  1.000LK          58    40 
  6034 KABUL NW_E  20.000    6 1.0182  -51.2     0.0     35.7     0.0 ----------------------------------------------------------------------------- 
                            10 20.365            0.0      6.1     0.0   6117 KABUL NW_E  110.00    6  E1   -11.9    -2.0  1.000UN          24    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -19.0    -3.3  1.000UN          24    80 
                                                                        6117 KABUL NW_E  110.00    6  F3    -4.8    -0.8  1.000UN          24    20 
  6038 KHULM_F     20.000    6 0.9708  -22.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.417            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
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  6046 PULI KHUMR_E20.000    6 0.9823  -38.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.646            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9793  -75.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.586            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6055 SPIN BOLDA_F20.000    1 0.9887  -76.2     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.775            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.9911  -53.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.822            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6058 CHEMTALA_S  20.000    6 0.9982  -50.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
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                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.0088  -54.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.176            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     44.4    14.1 
                                                                      3WNDTR              WND 2       4    -22.2    -7.1  1.000LK          58    40 
                                                                      3WNDTR              WND 2       2    -22.2    -7.1  1.000LK          58    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 0.9696  -40.4     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 19.392            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
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  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
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  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 0.9795  -47.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 107.74            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 0.9795  -47.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 19.590            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0000  -50.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0   -80.0   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1     84.0   -20.2 
                                                                        6117 KABUL NW_E  110.00    6  E1    47.8   -22.6                   46   114 
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                                                                        6171 CHEMTALA_E  220.00    6  E1   -68.0    60.7  1.000UN          57   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2   -68.0    60.7  1.000UN          57   160 
  6103 CHEMTALA_S  110.00    6 1.0000  -50.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1    -84.0    20.2 
                                                                        6114 KABUL NW_S  110.00    6  E3    47.8   -22.6                   46   114 
                                                                        6114 KABUL NW_S  110.00    6  E4    47.8   -22.6                   46   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    52.3   -33.7                   55   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2   -68.0    60.7  1.000UN          57   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0    -3.3  1.000UN           1   330 
  6108 HAYRATAN_E  110.00    6 1.0241   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.66            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 1.0003  -50.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.04            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -47.6    22.7                   46   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -47.6    22.7                   46   114 
                                                                        6117 KABUL NW_E  110.00    6  1     41.7    -8.1 
                                                                        6118 KABUL_NORT_S110.00    6  E2    53.6   -37.4                   57   114 
  6115 KABUL EAST_E110.00    6 0.9775  -53.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 107.53            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -33.9   -13.4                   33   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -33.9   -13.4                   33   114 
                                                                      3WNDTR              WND 1       1     33.9    13.4  1.000LK          46    80 
                                                                      3WNDTR              WND 1       1     33.9    13.4  1.000LK          46    80 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6116 KABUL NORT_E110.00    6 1.0056  -51.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.62            0.0      0.0  -171.9   6103 CHEMTALA_S  110.00    6  F1   -51.7    34.9                   54   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -53.1    38.4                   57   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     25.8    68.5 
                                                                        6163 TARAKHIL_F  110.00    6  E2    34.4    13.7                   32   114 
                                                                      3WNDTR              WND 1       3     22.2     8.2  0.980LK          59    40 
                                                                      3WNDTR              WND 1       1     22.2     8.2  0.980LK          59    40 
  6117 KABUL NW_E  110.00    6 1.0003  -50.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.04            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    11.9     2.2  0.980LK          24    50 
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                                                                        6034 KABUL NW_E  20.000    6  E2    19.0     3.5  0.980LK          24    80 
                                                                        6034 KABUL NW_E  20.000    6  F3     4.8     0.9  0.980LK          24    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -47.6    22.7                   46   114 
                                                                        6114 KABUL NW_S  110.00    6  1    -41.7     8.1 
                                                                        6116 KABUL NORT_E110.00    6  E1    53.6   -37.4                   57   114 
  6118 KABUL_NORT_S110.00    6 1.0056  -51.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.62            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -53.1    38.4                   57   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -25.8   -68.5 
                                                                        6155 TARAKHIL_S  110.00    6  E1    34.4    13.7                   32   114 
                                                                      3WNDTR              WND 1       4     22.2     8.2  0.980LK          59    40 
                                                                      3WNDTR              WND 1       2     22.2     8.2  0.980LK          59    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
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                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9793  -75.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.72            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    -7.1    10.7                   11   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1     7.1   -10.7                   11   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 0.9894  -47.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.788            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9812  -53.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 107.93            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    33.9    13.4                   33   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -33.9   -13.4                   33   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9919  -75.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.11            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
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  6163 TARAKHIL_F  110.00    6 0.9812  -53.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 107.93            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    33.9    13.4                   33   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -33.9   -13.4                   33   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.9689  -30.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 213.15            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -256.9    77.8                   72   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    256.9   -77.8                   72   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
  6170 CHARIKAR_F  220.00    6 0.9795  -47.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 215.49            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   200.6   -97.0                   59   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -219.9    90.8                   63   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.3 
  6171 CHEMTALA_E  220.00    6 0.9560  -47.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 210.33            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -196.2    85.0 
                                                                        6102 CHEMTALA_E  110.00    6  E1    68.1   -54.4  1.000LK          54   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2    68.1   -54.4  1.000LK          54   160 
                                                                        6174 DASHT BARC_F220.00    1  F1    94.1    -3.5                   29   343 
                                                                        6174 DASHT BARC_F220.00    1  F2    94.1    -3.5                   29   343 
                                                                        6175 CHEMTALA_S  220.00    6  1   -128.1    30.7 
  6172 CHARIKAR_S  220.00    6 0.9795  -47.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 215.49            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6174 DASHT BARC_F220.00    1 0.9552  -47.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 210.15            0.0      0.0     0.0   6023 DASHT BARC_F20.000    1  F1     9.5     4.0  1.000LK         103    10 
                                                                        6171 CHEMTALA_E  220.00    6  F1   -94.0     1.8                   29   343 
                                                                        6171 CHEMTALA_E  220.00    6  F2   -94.0     1.8                   29   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1   178.4    -7.7                   55   343 
  6175 CHEMTALA_S  220.00    6 0.9560  -47.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 210.33            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -196.2    85.0 
                                                                        6103 CHEMTALA_S  110.00    6  F2    68.1   -54.4  1.000LK          54   160 
                                                                        6171 CHEMTALA_E  220.00    6  1    128.1   -30.7 
  6177 DOSHI-KHEN_S220.00    6 0.9554  -39.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 210.19            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -227.8    63.8                   64   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   226.0   -64.4                   64   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6178 DOSHI-KHEN_F220.00    6 0.9554  -39.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 210.19            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -227.8    63.8                   64   385 
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                                                                        6170 CHARIKAR_F  220.00    6  E3   226.0   -64.4                   64   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 0.9795  -47.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 215.49            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   200.6   -97.0                   59   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.3 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -219.9    90.8                   63   385 
  6184 GHAZNI_F    220.00    1 0.9518  -56.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 209.41            0.0      0.0     0.0   6028 GHAZNI_F    20.000    1  F1     9.4     2.4  1.000LK          97    10 
                                                                        6028 GHAZNI_F    20.000    1  F2     9.4     2.4  1.000LK          97    10 
                                                                        6320 SAYEDABAD_F 220.00    1  F2  -156.9    19.1                   48   343 
                                                                        6325 QUARABAGH_F 220.00    2  F2   138.1   -23.9                   43   343 
  6185 HIRATAN_E   220.00    6 1.0195   -7.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.29            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   284.2    10.5                   96   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   284.2    10.5                   96   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -284.2   -10.5                   72   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -284.2   -10.5                   72   385 
  6188 KHULM_F     220.00    6 0.9708  -22.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 213.59            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   266.2   -48.1                   72   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -266.2    48.1                   72   385 
  6189 KHENJAN_F   20.000    6 0.9554  -39.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.109            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 0.9883  -14.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 217.43            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -275.0    18.4                   96   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -275.0    18.4                   96   290 
                                                                        6188 KHULM_F     220.00    6  E4   275.6   -18.2                   73   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   274.4   -18.5                   96   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 0.9823  -38.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.646            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
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  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 



 Appendix C-103 
 
  6198 PULI KHUMR_E220.00    6 0.9823  -38.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 216.10            0.0      0.0   -77.2    101 PK_E_ZIB    220.00    6  2    234.1   -72.6 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -234.1   149.8 
  6199 PULIKHUMRI_S220.00    6 0.9823  -38.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 216.10            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    234.1   -72.6 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.9  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -247.7   106.9                   71   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -246.5   106.6                   94   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    234.1  -149.8 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6267 KABUL EAST_E15.000    6 0.9473  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.210            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9473  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.210            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.0078  -54.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.116            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.0078  -54.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.116            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.0078  -54.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.116            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.0078  -54.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.116            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  6315 MAYDAN SHAR 220.00    1 0.9530  -49.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 209.66            0.0      0.0     0.0   6174 DASHT BARC_F220.00    1  F1  -177.7     9.4                   54   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F2   168.4   -13.0                   52   343 
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                                                                        6410 MAYDN_SHAR_F20.000    1  F1     9.3     3.6  1.000LK         100    10 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6320 SAYEDABAD_F 220.00    1 0.9514  -53.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 209.31            0.0      0.0     0.0   6184 GHAZNI_F    220.00    1  F2   158.0   -18.4                   49   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F2  -167.3    14.8                   51   343 
                                                                        6411 SAYEDABAD_F 20.000    1  F1     9.3     3.6  1.000LK         100    10 
  6325 QUARABAGH_F 220.00    2 0.9546  -59.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 210.01            0.0      0.0     0.0   6184 GHAZNI_F    220.00    1  F2  -137.3    22.5                   42   343 
                                                                        6330 GELAN_F     220.00    2  F2   127.9   -26.1                   40   343 
                                                                        6412 QUARABAGH_F 20.000    1  F1     9.3     3.6  1.000LK         100    10 
  6330 GELAN_F     220.00    2 0.9584  -62.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 210.86            0.0      0.0     0.0   6325 QUARABAGH_F 220.00    2  F2  -127.2    23.5                   39   343 
                                                                        6586 SHAH JOY_F  220.00    2  F2   117.9   -27.1                   37   343 
                                                                        6588 GELAN_F     20.000    1  F1     9.4     3.6  1.000UN         100    10 
  6335 KANDAHAR_F  20.000    2 0.9633  -74.3     0.0     48.2     0.0 ----------------------------------------------------------------------------- 
                             6 19.266            0.0     15.4     0.0   4011 KANDAHAR_F  220.00    2  F4   -24.1    -7.7  1.000UN          63    40 
                                                                        4011 KANDAHAR_F  220.00    2  F5   -24.1    -7.7  1.000UN          63    40 
  6410 MAYDN_SHAR_F20.000    1 0.9228  -54.2     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                            10 18.455            0.0      2.8     0.0   6315 MAYDAN SHAR 220.00    1  F1    -9.3    -2.8  1.000UN          97    10 
 
  6411 SAYEDABAD_F 20.000    1 0.9212  -57.6     0.0      9.2     0.0 ----------------------------------------------------------------------------- 
                            10 18.423            0.0      2.8     0.0   6320 SAYEDABAD_F 220.00    1  F1    -9.2    -2.8  1.000UN          96    10 
 
  6412 QUARABAGH_F 20.000    1 0.9244  -64.1     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             6 18.488            0.0      2.8     0.0   6325 QUARABAGH_F 220.00    2  F1    -9.3    -2.8  1.000UN          97    10 
 
  6586 SHAH JOY_F  220.00    2 0.9611  -63.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 211.45            0.0      0.0     0.0   4025 QALAT_F     220.00    2  F2   108.1   -28.7                   34   343 
                                                                        6330 GELAN_F     220.00    2  F2  -117.5    25.1                   36   343 
                                                                        6587 SHAH JOY_F  20.000    1  F1     9.4     3.6  1.000LK         101    10 
  6587 SHAH JOY_F  20.000    1 0.9309  -68.4     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             6 18.619            0.0      2.8     0.0   6586 SHAH JOY_F  220.00    2  F1    -9.3    -2.8  1.000UN          97    10 
 
  6588 GELAN_F     20.000    1 0.9282  -66.9     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             6 18.565            0.0      2.8     0.0   6330 GELAN_F     220.00    2  F1    -9.3    -2.8  1.000LK          97    10 
 
  7001 AMU_E       110.00    6 1.0241   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.65            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
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                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0443   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 229.75            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   289.1    32.4                   72   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   289.1    32.4                   72   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -578.1   -64.5  1.000UN          73   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   578.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           83.9R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    578.8    83.9  1.000LK          73   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 1.0011  -50.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.023            0.0      0.0    -3.4   6103 CHEMTALA_S  110.00    6  2      0.0     3.3  1.000LK           1   330 
 
  8010 KAND-SVC    20.000    1 0.9851  -72.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.703            0.0      0.0   -29.2   4011 KANDAHAR_F  220.00    2  2      0.0    29.2  1.000LK           9   330 
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Figure A-5 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:23 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9891  -29.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 217.60            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   232.6   -30.0                   62   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -232.6    30.0 
   101 PK_E_ZIB    220.00    6 0.9891  -29.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 217.60            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   232.6   -30.0                   62   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -232.6    30.0 
   201 CHEM_S_ZIB  220.00    6 1.0344  -51.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 227.56            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    196.3   -97.4 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -196.3    97.4                   55   385 
   301 CHEM_E_ZIB  220.00    6 1.0344  -51.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 227.56            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -196.3    97.4                   55   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    196.3   -97.4 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
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                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:23 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:23 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
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  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9986  -29.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.973            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.0109  -46.3     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 20.219            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 1.0045  -47.6     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 20.089            0.0      2.6   -10.1   6058 CHEMTALA_S  20.000    6  1     -4.2     3.8 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2     3.8  1.000UN          14    40 
  6026 KHENJAN_F   20.000    6 0.9829  -38.5     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 19.658            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9380  -56.1     0.0     73.3     0.0 ----------------------------------------------------------------------------- 
                            10 18.761            0.0     20.7     0.0 3WNDTR              WND 2       1    -36.7   -10.3  1.000LK          48    80 
                                                                      3WNDTR              WND 2       1    -36.7   -10.3  1.000LK          48    80 
  6033 KABUL NORT_E20.000    6 1.0005  -53.6     0.0    141.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.010            0.0     43.4   -10.0   6067 KABUL_NORT_S20.000    6  1    -70.6   -21.7 
                                                                      3WNDTR              WND 2       3    -35.3    -5.9  1.000LK          89    40 
                                                                      3WNDTR              WND 2       1    -35.3    -5.9  1.000LK          89    40 
  6034 KABUL NW_E  20.000    6 0.9960  -50.9     0.0    163.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.921            0.0     50.4     0.0   6117 KABUL NW_E  110.00    6  E1   -54.3   -16.8  1.000UN         114    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -86.9   -26.9  1.000UN         114    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -21.7    -6.7  1.000UN         114    20 
  6038 KHULM_F     20.000    6 0.9946  -22.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.891            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.0165  -37.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.330            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.9813  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.625            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 1.0045  -47.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.089            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2    -3.8 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2     3.8  1.000UN          14    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.0005  -53.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.010            0.0      0.0   -10.0   6033 KABUL NORT_E20.000    6  1     70.6    21.7 
                                                                      3WNDTR              WND 2       4    -35.3    -5.9  1.000LK          89    40 
                                                                      3WNDTR              WND 2       2    -35.3    -5.9  1.000LK          89    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0043  -38.9     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 20.086            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
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  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 110.73            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.133            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0000  -47.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0  -130.0   6022 CHEMTALA_E  20.000    6  E2     4.2    -3.7  1.000LK          14    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    155.4    27.6 
                                                                        6117 KABUL NW_E  110.00    6  E1   101.9    -0.9                   89   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -130.7    53.5  1.000UN          88   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -130.7    53.5  1.000UN          88   160 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.0000  -47.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2    -3.7  1.000LK          14    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -155.4   -27.6 
                                                                        6114 KABUL NW_S  110.00    6  E3   101.9    -0.9                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   101.9    -0.9                   89   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    78.1   -25.0                   72   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -130.7    53.5  1.000UN          88   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     4.6  1.000UN           1   330 
  6108 HAYRATAN_E  110.00    6 1.0263   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.89            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
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                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9961  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.57            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -101.5     1.8                   89   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -101.5     1.8                   89   114 
                                                                        6117 KABUL NW_E  110.00    6  1    132.4    29.2 
                                                                        6118 KABUL_NORT_S110.00    6  E2    70.6   -32.8                   69   114 
  6115 KABUL EAST_E110.00    6 0.9675  -51.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.43            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -36.8   -13.8                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -36.8   -13.8                   36   114 
                                                                      3WNDTR              WND 1       1     36.8    13.8  1.000LK          49    80 
                                                                      3WNDTR              WND 1       1     36.8    13.8  1.000LK          49    80 
  6116 KABUL NORT_E110.00    6 0.9978  -49.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.75            0.0      0.0  -159.3   6103 CHEMTALA_S  110.00    6  F1   -77.0    27.4                   72   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -69.8    34.4                   68   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     38.5    65.9 
                                                                        6163 TARAKHIL_F  110.00    6  E2    37.5    14.4                   35   114 
                                                                      3WNDTR              WND 1       3     35.4     8.5  0.980LK          91    40 
                                                                      3WNDTR              WND 1       1     35.4     8.5  0.980LK          91    40 
  6117 KABUL NW_E  110.00    6 0.9961  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.57            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    54.4    20.1  0.980LK         116    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    87.1    32.1  0.980LK         116    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    21.8     8.0  0.980LK         116    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -101.5     1.8                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -132.4   -29.2 
                                                                        6116 KABUL NORT_E110.00    6  E1    70.6   -32.8                   69   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 0.9978  -49.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.75            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -69.8    34.4                   68   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -38.5   -65.9 
                                                                        6155 TARAKHIL_S  110.00    6  E1    37.5    14.4                   35   114 
                                                                      3WNDTR              WND 1       4     35.4     8.5  0.980LK          91    40 
                                                                      3WNDTR              WND 1       2     35.4     8.5  0.980LK          91    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
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  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
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  6154 CHARIKAR_F  20.000    6 1.0168  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.336            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9715  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.86            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    36.9    13.9                   36   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -36.9   -13.9                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9715  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.86            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    36.9    13.9                   36   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -36.9   -13.9                   36   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.9986  -29.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 219.70            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -254.9    88.8                   70   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    254.9   -88.8                   70   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.46            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   200.3   -82.9                   56   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
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                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -219.6    76.6                   60   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.2 
  6171 CHEMTALA_E  220.00    6 0.9852  -44.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 216.74            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -196.3    70.9 
                                                                        6102 CHEMTALA_E  110.00    6  E1   130.9   -47.3  1.000LK          87   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   130.9   -47.3  1.000LK          87   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -65.4    23.6 
  6172 CHARIKAR_S  220.00    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.46            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6175 CHEMTALA_S  220.00    6 0.9852  -44.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 216.74            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -196.3    70.9 
                                                                        6103 CHEMTALA_S  110.00    6  F2   130.9   -47.3  1.000LK          87   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     65.4   -23.6 
  6177 DOSHI-KHEN_S220.00    6 0.9905  -37.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 217.90            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -226.9    53.6                   61   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   225.1   -54.2                   61   385 
  6178 DOSHI-KHEN_F220.00    6 0.9905  -37.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 217.90            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -226.9    53.6                   61   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   225.1   -54.2                   61   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.46            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   200.3   -82.9                   56   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.2 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -219.6    76.6                   60   385 
  6185 HIRATAN_E   220.00    6 1.0280   -7.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.16            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   281.0    -6.1                   94   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   281.0    -6.1                   94   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -281.0     6.1                   71   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -281.0     6.1                   71   385 
  6188 KHULM_F     220.00    6 0.9946  -22.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 218.81            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   263.8   -61.2                   71   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -263.8    61.2                   71   385 
  6189 KHENJAN_F   20.000    6 0.9905  -37.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.809            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:23 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
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                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0047  -14.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 221.04            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -272.2    33.3                   94   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -272.2    33.3                   94   290 
                                                                        6188 KHULM_F     220.00    6  E4   272.8   -33.3                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   271.5   -33.4                   94   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.0165  -37.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.330            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0165  -37.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 223.63            0.0      0.0  -113.7    101 PK_E_ZIB    220.00    6  2    232.6   -63.2 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -232.6   176.8 
  6199 PULIKHUMRI_S220.00    6 1.0165  -37.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 223.63            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    232.6   -63.2 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.9  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -246.2   115.7                   70   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -244.9   115.4                   92   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    232.6  -176.8 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9366  -56.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9366  -56.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.0001  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.0001  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.0001  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.0001  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0262   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.88            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0465   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.22            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   285.7    14.6                   71   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   285.7    14.6                   71   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -571.3   -29.0  1.000UN          72   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
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                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:23 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   572.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           47.6R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    572.0    47.6  1.000LK          72   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.9984  -47.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.969            0.0      0.0     4.6   6103 CHEMTALA_S  110.00    6  2      0.0    -4.6  1.000LK           1   330 
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Figure A-6 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9338  -27.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 205.43            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   212.6     5.2                   59   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -212.6    -5.2 
   101 PK_E_ZIB    220.00    6 0.9338  -27.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 205.43            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   212.6     5.2                   59   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -212.6    -5.2 
   201 CHEM_S_ZIB  220.00    6 0.9231  -50.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 203.07            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    177.5   -60.4 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -177.5    60.4                   53   385 
   301 CHEM_E_ZIB  220.00    6 0.9231  -50.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 203.07            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -177.5    60.4                   53   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    177.5   -60.4 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
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                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
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  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9408  -27.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 18.815            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 0.9133  -45.1     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 18.266            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.9036  -46.3     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 18.073            0.0      2.6    -8.2   6058 CHEMTALA_S  20.000    6  1     -4.2     2.8 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2     2.8  1.000UN          13    40 
  6026 KHENJAN_F   20.000    6 0.9063  -36.8     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 18.126            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 



 Appendix C-132 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.8331  -55.8     0.0     66.1     0.0 ----------------------------------------------------------------------------- 
                            10 16.661            0.0     18.6     0.0 3WNDTR              WND 2       1    -33.0    -9.3  1.000LK          43    80 
                                                                      3WNDTR              WND 2       1    -33.0    -9.3  1.000LK          43    80 
  6033 KABUL NORT_E20.000    6 0.8937  -52.9     0.0    126.9     0.0 ----------------------------------------------------------------------------- 
                            10 17.874            0.0     39.0    -8.0   6067 KABUL_NORT_S20.000    6  1    -63.5   -19.5 
                                                                      3WNDTR              WND 2       3    -31.7    -5.8  1.000LK          81    40 
                                                                      3WNDTR              WND 2       1    -31.7    -5.8  1.000LK          81    40 
  6034 KABUL NW_E  20.000    6 0.8931  -49.9     0.0    147.0     0.0 ----------------------------------------------------------------------------- 
                            10 17.862            0.0     45.5     0.0   6117 KABUL NW_E  110.00    6  E1   -49.0   -15.2  1.000UN         103    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -78.4   -24.3  1.000UN         103    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -19.6    -6.1  1.000UN         103    20 
  6038 KHULM_F     20.000    6 0.9542  -20.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.085            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 0.9402  -35.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 18.803            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.8763  -50.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 17.525            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9036  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.073            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2    -2.8 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2     2.8  1.000UN          13    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.8937  -52.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 17.874            0.0      0.0    -8.0   6033 KABUL NORT_E20.000    6  1     63.5    19.5 
                                                                      3WNDTR              WND 2       4    -31.7    -5.8  1.000LK          81    40 
                                                                      3WNDTR              WND 2       2    -31.7    -5.8  1.000LK          81    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 0.9269  -37.5     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 18.537            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
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  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 0.9107  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 100.17            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 0.9107  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 18.213            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 0.9000  -45.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 99.000            0.0      0.0   -56.7   6022 CHEMTALA_E  20.000    6  E2     4.2    -2.8  1.000LK          12    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    140.3    -4.4 
                                                                        6117 KABUL NW_E  110.00    6  E1    91.9     4.4                   90   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -118.2    29.8  1.000UN          76   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -118.2    29.8  1.000UN          76   160 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 0.9000  -45.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 99.000            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2    -2.8  1.000LK          12    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -140.3     4.4 
                                                                        6114 KABUL NW_S  110.00    6  E3    91.9     4.4                   90   114 
                                                                        6114 KABUL NW_S  110.00    6  E4    91.9     4.4                   90   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    70.5   -15.9                   70   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -118.2    29.8  1.000UN          76   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0   -24.3  1.000UN           7   330 
  6108 HAYRATAN_E  110.00    6 1.0233   -1.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
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                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.8955  -46.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 98.506            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -91.5    -3.4                   90   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -91.5    -3.4                   90   114 
                                                                        6117 KABUL NW_E  110.00    6  1    119.4    29.4 
                                                                        6118 KABUL_NORT_S110.00    6  E2    63.6   -22.5                   66   114 
  6115 KABUL EAST_E110.00    6 0.8635  -50.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 94.984            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -33.2   -12.9                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -33.2   -12.9                   36   114 
                                                                      3WNDTR              WND 1       1     33.2    12.9  1.000LK          44    80 
                                                                      3WNDTR              WND 1       1     33.2    12.9  1.000LK          44    80 
  6116 KABUL NORT_E110.00    6 0.8947  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 98.413            0.0      0.0  -128.1   6103 CHEMTALA_S  110.00    6  F1   -69.3    18.3                   70   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -62.8    24.1                   66   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     34.7    54.9 
                                                                        6163 TARAKHIL_F  110.00    6  E2    33.9    13.8                   36   114 
                                                                      3WNDTR              WND 1       3     31.8     8.5  0.980LK          82    40 
                                                                      3WNDTR              WND 1       1     31.8     8.5  0.980LK          82    40 
  6117 KABUL NW_E  110.00    6 0.8955  -46.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 98.506            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    49.1    18.5  0.980LK         105    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    78.6    29.5  0.980LK         105    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    19.6     7.4  0.980LK         105    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -91.5    -3.4                   90   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -119.4   -29.4 
                                                                        6116 KABUL NORT_E110.00    6  E1    63.6   -22.5                   66   114 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 0.8947  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 98.413            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -62.8    24.1                   66   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -34.7   -54.9 
                                                                        6155 TARAKHIL_S  110.00    6  E1    33.9    13.8                   36   114 
                                                                      3WNDTR              WND 1       4     31.8     8.5  0.980LK          82    40 
                                                                      3WNDTR              WND 1       2     31.8     8.5  0.980LK          82    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
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  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
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  6154 CHARIKAR_F  20.000    6 0.9199  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 18.397            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.8675  -50.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 95.425            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    33.3    13.0                   36   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -33.3   -13.0                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.8675  -50.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 95.425            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    33.3    13.0                   36   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -33.3   -13.0                   36   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.9408  -27.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 206.97            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -233.9    45.8                   66   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    233.9   -45.8                   66   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 0.9107  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 200.34            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   181.1   -46.2                   53   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
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                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -200.4    39.9                   58   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.3 
  6171 CHEMTALA_E  220.00    6 0.8917  -43.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 196.17            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -177.5    36.0 
                                                                        6102 CHEMTALA_E  110.00    6  E1   118.3   -24.0  1.000LK          75   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   118.3   -24.0  1.000LK          75   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -59.2    12.0 
  6172 CHARIKAR_S  220.00    6 0.9107  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 200.34            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.6 
  6175 CHEMTALA_S  220.00    6 0.8917  -43.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 196.17            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -177.5    36.0 
                                                                        6103 CHEMTALA_S  110.00    6  F2   118.3   -24.0  1.000LK          75   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     59.2   -12.0 
  6177 DOSHI-KHEN_S220.00    6 0.9145  -35.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 201.19            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -207.4    17.3                   59   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   205.5   -17.9                   59   385 
  6178 DOSHI-KHEN_F220.00    6 0.9145  -35.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 201.19            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -207.4    17.3                   59   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   205.5   -17.9                   59   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 0.9107  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 200.34            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   181.1   -46.2                   53   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.3 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.6 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -200.4    39.9                   58   385 
  6185 HIRATAN_E   220.00    6 1.0162   -6.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 223.56            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   256.6    24.6                   87   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   256.6    24.6                   87   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -256.6   -24.6                   66   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -256.6   -24.6                   66   385 
  6188 KHULM_F     220.00    6 0.9542  -20.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 209.93            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   241.7   -21.9                   66   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -241.7    21.9                   66   385 
  6189 KHENJAN_F   20.000    6 0.9145  -35.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 18.290            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 0.9801  -13.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 215.62            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -248.9    -1.8                   88   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -248.9    -1.8                   88   290 
                                                                        6188 KHULM_F     220.00    6  E4   249.5     2.0                   66   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   248.4     1.6                   87   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 0.9402  -35.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 18.803            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 0.9402  -35.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 206.84            0.0      0.0   -97.2    101 PK_E_ZIB    220.00    6  2    212.6   -25.4 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -212.6   122.7 
  6199 PULIKHUMRI_S220.00    6 0.9402  -35.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 206.84            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    212.6   -25.4 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     9.0  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -226.2    69.6                   65   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -225.1    69.5                   86   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    212.6  -122.7 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.8316  -56.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 12.474            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.8316  -56.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 12.474            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.8932  -53.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.397            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.8932  -53.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.397            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.8932  -53.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.397            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 0.8932  -53.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.397            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
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                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0233   -1.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.56            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0434   -1.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 229.55            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   260.6    41.6                   66   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   260.6    41.6                   66   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -521.1   -82.8  1.000UN          66   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
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                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   521.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           98.8R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    521.7    98.8  1.000LK          66   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.9093  -45.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.185            0.0      0.0   -24.6   6103 CHEMTALA_S  110.00    6  2      0.0    24.6  1.000LK           7   330 
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Figure A-7 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 1.0723  -27.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 235.91            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   224.5   -51.7                   56   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -224.5    51.7 
   101 PK_E_ZIB    220.00    6 1.0723  -27.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 235.91            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   224.5   -51.7                   56   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -224.5    51.7 
   201 CHEM_S_ZIB  220.00    6 1.1317  -45.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 248.98            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    191.2   -96.9 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -191.2    96.9                   49   385 
   301 CHEM_E_ZIB  220.00    6 1.1317  -45.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 248.98            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -191.2    96.9                   49   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    191.2   -96.9 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
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                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
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  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 1.0776  -27.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.553            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.1106  -41.1     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 22.213            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 1.1053  -42.1     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 22.105            0.0      2.6   -12.2   6058 CHEMTALA_S  20.000    6  1     -4.2     4.8 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2     4.8  1.000UN          16    40 
  6026 KHENJAN_F   20.000    6 1.0772  -34.7     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 21.545            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 1.0856  -45.7     0.0     30.5     0.0 ----------------------------------------------------------------------------- 
                            10 21.712            0.0      9.4     0.0 3WNDTR              WND 2       1    -15.2    -4.7  1.000LK          20    80 
                                                                      3WNDTR              WND 2       1    -15.2    -4.7  1.000LK          20    80 
  6033 KABUL NORT_E20.000    6 1.1123  -47.3     0.0    157.9     0.0 ----------------------------------------------------------------------------- 
                            10 22.247            0.0     48.6   -12.4   6067 KABUL_NORT_S20.000    6  1    -78.9   -24.3 
                                                                      3WNDTR              WND 2       3    -39.5    -6.0  1.000LK         100    40 
                                                                      3WNDTR              WND 2       1    -39.5    -6.0  1.000LK         100    40 
  6034 KABUL NW_E  20.000    6 1.0996  -45.1     0.0    180.8     0.0 ----------------------------------------------------------------------------- 
                            10 21.991            0.0     55.9     0.0   6117 KABUL NW_E  110.00    6  E1   -60.3   -18.6  1.000UN         126    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -96.4   -29.8  1.000UN         126    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -24.1    -7.5  1.000UN         126    20 
  6038 KHULM_F     20.000    6 1.0575  -20.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.150            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.1077  -33.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 22.154            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 1.1086  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 22.171            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 1.1053  -42.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 22.105            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2    -4.8 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2     4.8  1.000UN          16    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.1123  -47.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 22.247            0.0      0.0   -12.4   6033 KABUL NORT_E20.000    6  1     78.9    24.3 
                                                                      3WNDTR              WND 2       4    -39.5    -6.0  1.000LK         100    40 
                                                                      3WNDTR              WND 2       2    -39.5    -6.0  1.000LK         100    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 



 Appendix C-152 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0966  -35.0     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 21.932            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
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  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.1048  -40.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 121.53            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.1048  -40.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 22.096            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.1000  -41.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.00            0.0      0.0  -157.3   6022 CHEMTALA_E  20.000    6  E2     4.2    -4.8  1.000LK          16    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    149.4    63.6 
                                                                        6117 KABUL NW_E  110.00    6  E1   101.1   -12.5                   81   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -127.3    55.5  1.000UN          87   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -127.3    55.5  1.000UN          87   160 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.1000  -41.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2    -4.8  1.000LK          16    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -149.4   -63.6 
                                                                        6114 KABUL NW_S  110.00    6  E3   101.1   -12.5                   81   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   101.1   -12.5                   81   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    70.3   -43.1                   66   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -127.3    55.5  1.000UN          87   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0    81.0  1.000UN          25   330 
  6108 HAYRATAN_E  110.00    6 1.0319   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.51            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
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                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 1.0975  -42.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 120.72            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -100.8    13.2                   81   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -100.8    13.2                   81   114 
                                                                        6117 KABUL NW_E  110.00    6  1    141.0    26.3 
                                                                        6118 KABUL_NORT_S110.00    6  E2    60.6   -52.7                   64   114 
  6115 KABUL EAST_E110.00    6 1.0961  -44.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 120.57            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -15.3    -5.1                   13   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -15.3    -5.1                   13   114 
                                                                      3WNDTR              WND 1       1     15.3     5.1  1.000LK          20    80 
                                                                      3WNDTR              WND 1       1     15.3     5.1  1.000LK          20    80 
  6116 KABUL NORT_E110.00    6 1.1061  -43.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.67            0.0      0.0  -195.8   6103 CHEMTALA_S  110.00    6  F1   -69.3    45.0                   66   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -59.9    54.0                   64   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     34.6    75.4 
                                                                        6163 TARAKHIL_F  110.00    6  E2    15.4     4.1                   13   114 
                                                                      3WNDTR              WND 1       3     39.6     8.7  0.980LK         101    40 
                                                                      3WNDTR              WND 1       1     39.6     8.7  0.980LK         101    40 
  6117 KABUL NW_E  110.00    6 1.0975  -42.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 120.72            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    60.4    21.9  0.980LK         129    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    96.6    35.1  0.980LK         129    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    24.2     8.8  0.980LK         129    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -100.8    13.2                   81   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -141.0   -26.3 
                                                                        6116 KABUL NORT_E110.00    6  E1    60.6   -52.7                   64   114 
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                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 1.1061  -43.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.67            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -59.9    54.0                   64   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -34.6   -75.4 
                                                                        6155 TARAKHIL_S  110.00    6  E1    15.4     4.1                   13   114 
                                                                      3WNDTR              WND 1       4     39.6     8.7  0.980LK         101    40 
                                                                      3WNDTR              WND 1       2     39.6     8.7  0.980LK         101    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
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  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
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  6154 CHARIKAR_F  20.000    6 1.1160  -40.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 22.319            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 1.0975  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 120.72            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    15.3     5.0                   13   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -15.3    -5.0                   13   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 1.0975  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 120.72            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    15.3     5.0                   13   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -15.3    -5.0                   13   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 1.0776  -27.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 237.08            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -245.8   120.8                   66   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    245.8  -120.8                   66   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 1.1048  -40.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 243.06            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   194.3   -88.7                   50   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
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                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -213.6    82.5                   54   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.2     6.2 
  6171 CHEMTALA_E  220.00    6 1.0858  -39.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 238.87            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -191.2    75.7 
                                                                        6102 CHEMTALA_E  110.00    6  E1   127.4   -50.5  1.000LK          86   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   127.4   -50.5  1.000LK          86   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -63.7    25.2 
  6172 CHARIKAR_S  220.00    6 1.1048  -40.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 243.06            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.1  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.4 
  6175 CHEMTALA_S  220.00    6 1.0858  -39.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 238.87            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -191.2    75.7 
                                                                        6103 CHEMTALA_S  110.00    6  F2   127.4   -50.5  1.000LK          86   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     63.7   -25.2 
  6177 DOSHI-KHEN_S220.00    6 1.0841  -33.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 238.50            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -219.9    67.5                   55   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   218.0   -68.1                   55   385 
  6178 DOSHI-KHEN_F220.00    6 1.0841  -33.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 238.50            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -219.9    67.5                   55   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   218.0   -68.1                   55   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.1048  -40.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 243.06            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   194.3   -88.7                   50   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.2    -6.2 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.4 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -213.6    82.5                   54   385 
  6185 HIRATAN_E   220.00    6 1.0506   -7.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 231.14            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   269.1   -51.1                   90   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   269.1   -51.1                   90   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -269.1    51.1                   68   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -269.1    51.1                   68   385 
  6188 KHULM_F     220.00    6 1.0575  -20.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 232.65            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   253.7   -98.1                   67   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -253.7    98.1                   67   385 
  6189 KHENJAN_F   20.000    6 1.0841  -33.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 21.682            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
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                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0484  -13.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 230.65            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -261.1    74.6                   89   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -261.1    74.6                   89   290 
                                                                        6188 KHULM_F     220.00    6  E4   261.8   -74.6                   67   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   260.5   -74.6                   89   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.1077  -33.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 22.154            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.1077  -33.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 243.69            0.0      0.0  -135.0    101 PK_E_ZIB    220.00    6  2    224.5   -78.9 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -224.5   213.9 
  6199 PULIKHUMRI_S220.00    6 1.1077  -33.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 243.69            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    224.5   -78.9 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.7  1.000LK          68    40 
                                                                        6166 AYBAK_F     220.00    6  1   -238.1   142.3                   65   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -236.9   141.9                   86   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    224.5  -213.9 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
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 Appendix C-159 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 1.0850  -45.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.275            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 1.0850  -45.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.275            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.1121  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.681            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.1121  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.681            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.1121  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.681            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.1121  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.681            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0319   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 113.51            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0522   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 231.49            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   273.4   -32.9                   68   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   273.4   -32.9                   68   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -546.8    66.1  1.000UN          69   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 



 Appendix C-161 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:45 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   547.4      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000          -49.0R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    547.4   -49.0  1.000LK          69   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 1.0747  -41.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 21.495            0.0      0.0    79.2   6103 CHEMTALA_S  110.00    6  2      0.0   -79.2  1.000LK          24   330 
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Figure A-8 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:48 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 1.1539  -31.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 253.86            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   262.5  -127.1                   66   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -262.5   127.1 
   101 PK_E_ZIB    220.00    6 1.1539  -31.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 253.86            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   262.5  -127.1                   66   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -262.5   127.1 
   201 CHEM_S_ZIB  220.00    6 1.3156  -49.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 289.43            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    224.6  -190.5 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -224.6   190.5                   58   385 
   301 CHEM_E_ZIB  220.00    6 1.3156  -49.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 289.43            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -224.6   190.5                   58   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    224.6  -190.5 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
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                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:48 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
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  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 1.1651  -31.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 23.303            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.2666  -45.1     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 25.333            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 1.2675  -46.3     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 25.350            0.0      2.6   -16.1   6058 CHEMTALA_S  20.000    6  1     -4.2     6.8 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2     6.8  1.000UN          20    40 
  6026 KHENJAN_F   20.000    6 1.1953  -39.0     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 23.906            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 1.2501  -49.7     0.0     35.9     0.0 ----------------------------------------------------------------------------- 
                            10 25.001            0.0     11.0     0.0 3WNDTR              WND 2       1    -17.9    -5.5  1.000LK          23    80 
                                                                      3WNDTR              WND 2       1    -17.9    -5.5  1.000LK          23    80 
  6033 KABUL NORT_E20.000    6 1.2818  -51.2     0.0    186.5     0.0 ----------------------------------------------------------------------------- 
                            10 25.635            0.0     57.4   -16.4   6067 KABUL_NORT_S20.000    6  1    -93.3   -28.7 
                                                                      3WNDTR              WND 2       3    -46.6    -6.1  1.000LK         118    40 
                                                                      3WNDTR              WND 2       1    -46.6    -6.1  1.000LK         118    40 
  6034 KABUL NW_E  20.000    6 1.2641  -49.1     0.0    212.8     0.0 ----------------------------------------------------------------------------- 
                            10 25.282            0.0     65.8     0.0   6117 KABUL NW_E  110.00    6  E1   -70.9   -21.9  1.000UN         149    50 
                                                                        6117 KABUL NW_E  110.00    6  E2  -113.5   -35.1  1.000UN         149    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -28.4    -8.8  1.000UN         149    20 
  6038 KHULM_F     20.000    6 1.1164  -24.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 22.328            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.2263  -37.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 24.526            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 1.2749  -48.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 25.497            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 1.2675  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 25.350            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2    -6.8 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2     6.8  1.000UN          20    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.2818  -51.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 25.635            0.0      0.0   -16.4   6033 KABUL NORT_E20.000    6  1     93.3    28.7 
                                                                      3WNDTR              WND 2       4    -46.6    -6.1  1.000LK         118    40 
                                                                      3WNDTR              WND 2       2    -46.6    -6.1  1.000LK         118    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.2164  -38.9     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 24.327            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
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  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.2586  -44.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 138.44            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.2586  -44.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 25.171            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.2610  -46.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 138.71            0.0      0.0  -206.7   6022 CHEMTALA_E  20.000    6  E2     4.2    -6.7  1.000LK          20    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    175.8     7.7 
                                                                        6117 KABUL NW_E  110.00    6  E1   119.1   -22.8                   84   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -149.5   114.3  1.000UN         118   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -149.5   114.3  1.000UN         118   160 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.2610  -46.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 138.71            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2    -6.7  1.000LK          20    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -175.8    -7.7 
                                                                        6114 KABUL NW_S  110.00    6  E3   119.1   -22.8                   84   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   119.1   -22.8                   84   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    82.9   -61.4                   72   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -149.5   114.3  1.000UN         118   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     7.3  1.000UN           2   330 
  6108 HAYRATAN_E  110.00    6 1.0358   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.94            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
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                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 1.2591  -46.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 138.50            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -118.8    23.6                   84   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -118.8    23.6                   84   114 
                                                                        6117 KABUL NW_E  110.00    6  1    166.0    26.3 
                                                                        6118 KABUL_NORT_S110.00    6  E2    71.5   -73.4                   71   114 
  6115 KABUL EAST_E110.00    6 1.2607  -48.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 138.68            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -18.0    -6.0                   13   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -18.0    -6.0                   13   114 
                                                                      3WNDTR              WND 1       1     18.0     6.0  1.000LK          24    80 
                                                                      3WNDTR              WND 1       1     18.0     6.0  1.000LK          24    80 
  6116 KABUL NORT_E110.00    6 1.2708  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 139.79            0.0      0.0  -258.4   6103 CHEMTALA_S  110.00    6  F1   -81.7    63.6                   71   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -70.6    75.0                   71   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     40.9    97.4 
                                                                        6163 TARAKHIL_F  110.00    6  E2    18.0     4.5                   13   114 
                                                                      3WNDTR              WND 1       3     46.7     9.0  0.980LK         119    40 
                                                                      3WNDTR              WND 1       1     46.7     9.0  0.980LK         119    40 
  6117 KABUL NW_E  110.00    6 1.2591  -46.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 138.50            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    71.1    25.4  0.980LK         151    50 
                                                                        6034 KABUL NW_E  20.000    6  E2   113.7    40.6  0.980LK         151    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    28.4    10.1  0.980LK         151    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -118.8    23.6                   84   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -166.0   -26.3 
                                                                        6116 KABUL NORT_E110.00    6  E1    71.5   -73.4                   71   114 
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  6118 KABUL_NORT_S110.00    6 1.2708  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 139.79            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -70.6    75.0                   71   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -40.9   -97.4 
                                                                        6155 TARAKHIL_S  110.00    6  E1    18.0     4.5                   13   114 
                                                                      3WNDTR              WND 1       4     46.7     9.0  0.980LK         119    40 
                                                                      3WNDTR              WND 1       2     46.7     9.0  0.980LK         119    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
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  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
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  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
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  6154 CHARIKAR_F  20.000    6 1.2713  -44.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 25.426            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 1.2621  -48.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 138.83            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    18.0     5.8                   13   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -18.0    -5.8                   13   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 1.2621  -48.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 138.83            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    18.0     5.8                   13   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -18.0    -5.8                   13   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 1.1651  -31.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 256.33            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -287.3   210.6                   79   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    287.3  -210.6                   79   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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  6170 CHARIKAR_F  220.00    6 1.2586  -44.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 276.89            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   229.0  -178.1                   60   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 



 Appendix C-175 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -248.3   171.9                   62   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.2     6.1 
  6171 CHEMTALA_E  220.00    6 1.2342  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 271.53            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -224.6   160.9 
                                                                        6102 CHEMTALA_E  110.00    6  E1   149.7  -107.3  1.000LK         115   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   149.7  -107.3  1.000LK         115   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -74.9    53.6 
  6172 CHARIKAR_S  220.00    6 1.2586  -44.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 276.89            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.1  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.2 
  6175 CHEMTALA_S  220.00    6 1.2342  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 271.53            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -224.6   160.9 
                                                                        6103 CHEMTALA_S  110.00    6  F2   149.7  -107.3  1.000LK         115   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     74.9   -53.6 
  6177 DOSHI-KHEN_S220.00    6 1.2014  -38.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 264.32            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -256.1   150.9                   64   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   254.3  -151.4                   64   385 
  6178 DOSHI-KHEN_F220.00    6 1.2014  -38.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 264.32            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -256.1   150.9                   64   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   254.3  -151.4                   64   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.2586  -44.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 276.89            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   229.0  -178.1                   60   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.2    -6.1 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.2 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -248.3   171.9                   62   385 
  6185 HIRATAN_E   220.00    6 1.0663   -8.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 234.58            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   321.5  -100.1                  109   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   321.5  -100.1                  109   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -321.5   100.1                   82   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -321.5   100.1                   82   385 
  6188 KHULM_F     220.00    6 1.1164  -24.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 245.61            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   298.8  -175.2                   81   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -298.8   175.2                   81   385 
  6189 KHENJAN_F   20.000    6 1.2014  -38.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 24.029            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
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                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0827  -16.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 238.19            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -309.8   137.8                  108   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -309.8   137.8                  108   290 
                                                                        6188 KHULM_F     220.00    6  E4   310.6  -137.9                   82   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   309.0  -137.7                  108   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.2263  -37.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 24.526            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.2263  -37.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 269.79            0.0      0.0  -165.4    101 PK_E_ZIB    220.00    6  2    262.5  -164.9 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -262.5   330.3 
  6199 PULIKHUMRI_S220.00    6 1.2263  -37.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 269.79            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    262.5  -164.9 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.6  1.000LK          68    40 
                                                                        6166 AYBAK_F     220.00    6  1   -276.2   243.7                   78   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -274.7   242.9                  103   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    262.5  -330.3 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 1.2494  -49.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.741            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 1.2494  -49.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.741            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.2816  -51.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.225            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.2816  -51.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.225            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.2816  -51.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.225            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.2816  -51.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.225            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:48 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0358   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 113.94            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0562   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 232.36            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   327.8   -70.5                   82   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   327.8   -70.5                   82   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -655.5   141.3  1.000UN          84   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
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                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:48 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   656.4      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000         -116.1R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    656.4  -116.1  1.000LK          83   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 1.2590  -46.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 25.181            0.0      0.0     7.2   6103 CHEMTALA_S  110.00    6  2      0.0    -7.2  1.000LK           2   330 
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Figure A-9 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:51 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9839  -32.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 216.46            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   229.0   -33.6                   61   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -229.0    33.6 
   101 PK_E_ZIB    220.00    6 0.9839  -32.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 216.46            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   229.0   -33.6                   61   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -229.0    33.6 
   201 CHEM_S_ZIB  220.00    6 1.0352  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 227.75            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    193.0   -99.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -193.0    99.6                   54   385 
   301 CHEM_E_ZIB  220.00    6 1.0352  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 227.75            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -193.0    99.6                   54   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    193.0   -99.6 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
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                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:51 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
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  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9823  -32.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.645            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.0103  -49.1     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 20.206            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.9982  -50.3     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 0.9802  -41.4     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 19.603            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9431  -57.9     0.0     64.2     0.0 ----------------------------------------------------------------------------- 
                            10 18.862            0.0     20.8     0.0 3WNDTR              WND 2       1    -32.1   -10.4  1.000LK          42    80 
                                                                      3WNDTR              WND 2       1    -32.1   -10.4  1.000LK          42    80 
  6033 KABUL NORT_E20.000    6 0.9909  -56.3     0.0    139.9     0.0 ----------------------------------------------------------------------------- 
                            10 19.818            0.0     43.0     0.0   6067 KABUL_NORT_S20.000    6  1    -69.9   -21.5 
                                                                      3WNDTR              WND 2       3    -35.0   -10.8  1.000LK          91    40 
                                                                      3WNDTR              WND 2       1    -35.0   -10.8  1.000LK          91    40 
  6034 KABUL NW_E  20.000    6 0.9960  -53.7     0.0    167.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.920            0.0     50.4     0.0   6117 KABUL NW_E  110.00    6  E1   -55.8   -16.8  1.000UN         117    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -89.2   -26.9  1.000UN         117    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -22.3    -6.7  1.000UN         117    20 
  6038 KHULM_F     20.000    6 0.9663  -24.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.325            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.0134  -40.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.269            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.9848  -53.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.695            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9982  -50.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.9909  -56.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.818            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     69.9    21.5 
                                                                      3WNDTR              WND 2       4    -35.0   -10.8  1.000LK          91    40 
                                                                      3WNDTR              WND 2       2    -35.0   -10.8  1.000LK          91    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0012  -41.8     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 20.024            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
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  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.0060  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 110.66            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0060  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.120            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0000  -50.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0  -130.0   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    152.1    19.6 
                                                                        6117 KABUL NW_E  110.00    6  E1   100.8    -1.3                   88   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -128.5    55.2  1.000UN          87   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -128.5    55.2  1.000UN          87   160 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.0000  -50.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -152.1   -19.6 
                                                                        6114 KABUL NW_S  110.00    6  E3   100.8    -1.3                   88   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   100.8    -1.3                   88   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    74.9   -25.8                   70   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -128.5    55.2  1.000UN          87   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0    -8.4  1.000UN           3   330 
  6108 HAYRATAN_E  110.00    6 0.9784   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 107.62            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
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                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9962  -50.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.58            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -100.4     2.2                   88   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -100.4     2.2                   88   114 
                                                                        6117 KABUL NW_E  110.00    6  1    134.1    29.2 
                                                                        6118 KABUL_NORT_S110.00    6  E2    66.7   -33.7                   66   114 
  6115 KABUL EAST_E110.00    6 0.9714  -53.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.85            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -32.2   -13.1                   31   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -32.2   -13.1                   31   114 
                                                                      3WNDTR              WND 1       1     32.2    13.1  1.000LK          43    80 
                                                                      3WNDTR              WND 1       1     32.2    13.1  1.000LK          43    80 
  6116 KABUL NORT_E110.00    6 0.9986  -52.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.85            0.0      0.0  -179.5   6103 CHEMTALA_S  110.00    6  F1   -73.8    28.1                   69   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -66.0    35.2                   66   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     36.9    75.7 
                                                                        6163 TARAKHIL_F  110.00    6  E2    32.7    13.3                   31   114 
                                                                      3WNDTR              WND 1       3     35.1    13.6  0.980LK          94    40 
                                                                      3WNDTR              WND 1       1     35.1    13.6  0.980LK          94    40 
  6117 KABUL NW_E  110.00    6 0.9962  -50.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.58            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    55.9    20.2  0.980LK         119    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    89.4    32.4  0.980LK         119    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    22.4     8.1  0.980LK         119    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -100.4     2.2                   88   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -134.1   -29.2 
                                                                        6116 KABUL NORT_E110.00    6  E1    66.7   -33.7                   66   114 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 0.9986  -52.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.85            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -66.0    35.2                   66   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -36.9   -75.7 
                                                                        6155 TARAKHIL_S  110.00    6  E1    32.7    13.3                   31   114 
                                                                      3WNDTR              WND 1       4     35.1    13.6  0.980LK          94    40 
                                                                      3WNDTR              WND 1       2     35.1    13.6  0.980LK          94    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
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  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
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  6154 CHARIKAR_F  20.000    6 1.0162  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.324            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9749  -53.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 107.24            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    32.3    13.1                   31   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -32.3   -13.1                   31   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9749  -53.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 107.24            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    32.3    13.1                   31   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -32.3   -13.1                   31   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.9823  -32.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 216.10            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -252.1   114.3                   73   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    252.1  -114.3                   73   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 1.0060  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.32            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   196.9   -85.5                   55   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
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                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -216.2    79.3                   59   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.2 
  6171 CHEMTALA_E  220.00    6 0.9846  -47.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 216.62            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -193.0    73.6 
                                                                        6102 CHEMTALA_E  110.00    6  E1   128.7   -49.1  1.000LK          86   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   128.7   -49.1  1.000LK          86   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -64.3    24.5 
  6172 CHARIKAR_S  220.00    6 1.0060  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.32            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6175 CHEMTALA_S  220.00    6 0.9846  -47.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 216.62            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -193.0    73.6 
                                                                        6103 CHEMTALA_S  110.00    6  F2   128.7   -49.1  1.000LK          86   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     64.3   -24.5 
  6177 DOSHI-KHEN_S220.00    6 0.9877  -40.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 217.30            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -223.4    56.8                   61   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   221.6   -57.4                   60   385 
  6178 DOSHI-KHEN_F220.00    6 0.9877  -40.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 217.30            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -223.4    56.8                   61   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   221.6   -57.4                   60   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0060  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.32            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   196.9   -85.5                   55   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.2 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -216.2    79.3                   59   385 
  6185 HIRATAN_E   220.00    6 0.9830   -8.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 216.27            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   280.6   -20.6                   99   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   280.6   -20.6                   99   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -280.6    20.6                   74   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -280.6    20.6                   74   385 
  6188 KHULM_F     220.00    6 0.9663  -24.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 212.58            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   261.8   -83.3                   74   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -261.8    83.3                   74   385 
  6189 KHENJAN_F   20.000    6 0.9877  -40.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.755            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:51 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
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                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 0.9667  -16.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 212.67            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -271.0    51.7                   98   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -271.0    51.7                   98   290 
                                                                        6188 KHULM_F     220.00    6  E4   271.6   -51.7                   74   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   270.3   -51.8                   98   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.0134  -40.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.269            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0134  -40.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 222.96            0.0      0.0  -164.3    101 PK_E_ZIB    220.00    6  2    229.0   -66.3 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -229.0   230.6 
  6199 PULIKHUMRI_S220.00    6 1.0134  -40.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 222.96            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    229.0   -66.3 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.9  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -242.6   144.2                   72   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -241.3   143.8                   96   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    229.0  -230.6 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9415  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.122            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9415  -58.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.122            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.9894  -56.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.841            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.9894  -56.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.841            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.9894  -56.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.841            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 0.9894  -56.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.841            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 0.9784   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 107.62            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 0.9976   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 219.48            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   285.7     3.3                   74   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   285.7     3.3                   74   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -571.5    -6.3  1.000UN          71   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
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  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0000    0.0   572.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           26.8R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    572.2    26.8  1.000LK          72   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 1.0029  -50.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.058            0.0      0.0    -8.4   6103 CHEMTALA_S  110.00    6  2      0.0     8.4  1.000LK           3   330 
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Figure A-10 Output: 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 1.0728  -29.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 236.02            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   220.1   -51.5                   55   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -220.1    51.5 
   101 PK_E_ZIB    220.00    6 1.0728  -29.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 236.02            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   220.1   -51.5                   55   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -220.1    51.5 
   201 CHEM_S_ZIB  220.00    6 1.1308  -47.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 248.77            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    187.2   -93.8 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -187.2    93.8                   48   385 
   301 CHEM_E_ZIB  220.00    6 1.1308  -47.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 248.77            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -187.2    93.8                   48   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    187.2   -93.8 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
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                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
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  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 1.0650  -29.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.299            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.1106  -43.2     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 22.211            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 1.0984  -44.1     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 21.967            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 1.0778  -36.9     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 21.555            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 1.0943  -47.0     0.0     19.8     0.0 ----------------------------------------------------------------------------- 
                            10 21.886            0.0      6.2     0.0 3WNDTR              WND 2       1     -9.9    -3.1  1.000LK          13    80 
                                                                      3WNDTR              WND 2       1     -9.9    -3.1  1.000LK          13    80 
  6033 KABUL NORT_E20.000    6 1.1018  -49.3     0.0    156.2     0.0 ----------------------------------------------------------------------------- 
                            10 22.036            0.0     48.0     0.0   6067 KABUL_NORT_S20.000    6  1    -78.1   -24.0 
                                                                      3WNDTR              WND 2       3    -39.1   -12.0  1.000LK         102    40 
                                                                      3WNDTR              WND 2       1    -39.1   -12.0  1.000LK         102    40 
  6034 KABUL NW_E  20.000    6 1.0996  -47.2     0.0    185.6     0.0 ----------------------------------------------------------------------------- 
                            10 21.991            0.0     55.9     0.0   6117 KABUL NW_E  110.00    6  E1   -61.9   -18.6  1.000UN         129    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -99.0   -29.8  1.000UN         129    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -24.7    -7.5  1.000UN         129    20 
  6038 KHULM_F     20.000    6 1.0329  -22.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.658            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.1078  -35.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 22.156            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 1.1130  -46.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 22.260            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 1.0984  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 21.967            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.1018  -49.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 22.036            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     78.1    24.0 
                                                                      3WNDTR              WND 2       4    -39.1   -12.0  1.000LK         102    40 
                                                                      3WNDTR              WND 2       2    -39.1   -12.0  1.000LK         102    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0967  -37.2     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 21.934            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
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                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 



 Appendix C-207 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.1047  -42.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 121.52            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.1047  -42.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 22.095            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.1000  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.00            0.0      0.0  -157.3   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    145.5    61.7 
                                                                        6117 KABUL NW_E  110.00    6  E1    99.7   -13.3                   80   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -124.7    53.8  1.000UN          85   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -124.7    53.8  1.000UN          85   160 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:53 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.1000  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -145.5   -61.7 
                                                                        6114 KABUL NW_S  110.00    6  E3    99.7   -13.3                   80   114 
                                                                        6114 KABUL NW_S  110.00    6  E4    99.7   -13.3                   80   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    66.5   -44.5                   64   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -124.7    53.8  1.000UN          85   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0    77.8  1.000UN          24   330 
  6108 HAYRATAN_E  110.00    6 0.9845   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 108.29            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
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                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 1.0976  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 120.74            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -99.4    14.0                   80   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -99.4    14.0                   80   114 
                                                                        6117 KABUL NW_E  110.00    6  1    142.7    26.1 
                                                                        6118 KABUL_NORT_S110.00    6  E2    56.1   -54.1                   62   114 
  6115 KABUL EAST_E110.00    6 1.1010  -46.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.11            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1    -9.9    -3.3                    8   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2    -9.9    -3.3                    8   114 
                                                                      3WNDTR              WND 1       1      9.9     3.3  1.000LK          13    80 
                                                                      3WNDTR              WND 1       1      9.9     3.3  1.000LK          13    80 
  6116 KABUL NORT_E110.00    6 1.1072  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.79            0.0      0.0  -220.7   6103 CHEMTALA_S  110.00    6  F1   -65.6    46.2                   64   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -55.5    55.4                   62   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     32.8    87.2 
                                                                        6163 TARAKHIL_F  110.00    6  E2     9.9     2.1                    8   114 
                                                                      3WNDTR              WND 1       3     39.2    14.9  0.980LK         105    40 
                                                                      3WNDTR              WND 1       1     39.2    14.9  0.980LK         105    40 
  6117 KABUL NW_E  110.00    6 1.0976  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 120.74            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    62.0    22.1  0.980LK         132    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    99.2    35.3  0.980LK         132    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    24.8     8.8  0.980LK         132    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -99.4    14.0                   80   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -142.7   -26.1 
                                                                        6116 KABUL NORT_E110.00    6  E1    56.1   -54.1                   62   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 1.1072  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.79            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -55.5    55.4                   62   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -32.8   -87.2 
                                                                        6155 TARAKHIL_S  110.00    6  E1     9.9     2.1                    8   114 
                                                                      3WNDTR              WND 1       4     39.2    14.9  0.980LK         105    40 
                                                                      3WNDTR              WND 1       2     39.2    14.9  0.980LK         105    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
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  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
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  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
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  6154 CHARIKAR_F  20.000    6 1.1159  -42.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 22.318            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 1.1019  -46.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.21            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1     9.9     3.1                    8   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1    -9.9    -3.1                    8   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 1.1019  -46.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 121.21            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2     9.9     3.1                    8   114 
                                                                        6116 KABUL NORT_E110.00    6  E2    -9.9    -3.1                    8   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 1.0650  -29.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 234.29            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -242.1   147.3                   69   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    242.1  -147.4                   69   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 1.1047  -42.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 243.04            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   190.3   -86.3                   49   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
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                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -209.5    80.2                   53   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.2     6.2 
  6171 CHEMTALA_E  220.00    6 1.0862  -42.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 238.97            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -187.2    73.5 
                                                                        6102 CHEMTALA_E  110.00    6  E1   124.8   -49.0  1.000LK          84   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   124.8   -49.0  1.000LK          84   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -62.4    24.5 
  6172 CHARIKAR_S  220.00    6 1.1047  -42.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 243.04            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.1  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.4 
  6175 CHEMTALA_S  220.00    6 1.0862  -42.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 238.97            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -187.2    73.5 
                                                                        6103 CHEMTALA_S  110.00    6  F2   124.8   -49.0  1.000LK          84   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     62.4   -24.5 
  6177 DOSHI-KHEN_S220.00    6 1.0846  -36.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 238.62            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -215.6    66.2                   54   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   213.8   -66.8                   54   385 
  6178 DOSHI-KHEN_F220.00    6 1.0846  -36.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 238.62            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -215.6    66.2                   54   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   213.8   -66.8                   54   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.1047  -42.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 243.04            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   190.3   -86.3                   49   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.2    -6.2 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.4 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -209.5    80.2                   53   385 
  6185 HIRATAN_E   220.00    6 1.0074   -7.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 221.62            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   267.8   -66.8                   94   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   267.8   -66.8                   94   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -267.8    66.8                   71   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -267.8    66.8                   71   385 
  6188 KHULM_F     220.00    6 1.0329  -22.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 227.24            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   250.8  -121.4                   70   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -250.8   121.4                   70   385 
  6189 KHENJAN_F   20.000    6 1.0846  -36.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 21.692            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
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                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0133  -15.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 222.93            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -259.0    94.1                   94   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -259.0    94.1                   94   290 
                                                                        6188 KHULM_F     220.00    6  E4   259.7   -94.2                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   258.4   -94.1                   94   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.1078  -35.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 22.156            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.1078  -35.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 243.72            0.0      0.0  -196.4    101 PK_E_ZIB    220.00    6  2    220.1   -77.7 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -220.1   274.0 
  6199 PULIKHUMRI_S220.00    6 1.1078  -35.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 243.72            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    220.1   -77.7 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.7  1.000LK          68    40 
                                                                        6166 AYBAK_F     220.00    6  1   -233.7   171.8                   68   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -232.4   171.2                   90   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    220.1  -274.0 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 1.0939  -47.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.408            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 1.0939  -47.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.408            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.1002  -49.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.504            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.1002  -49.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.504            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.1002  -49.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.504            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.1002  -49.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.504            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 0.9844   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 108.29            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0038   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 220.85            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   272.5   -45.5                   71   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   272.5   -45.5                   71   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -545.1    91.3  1.000UN          69   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
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                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0000    0.0   545.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000          -72.3R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    545.8   -72.3  1.000LK          69   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 1.0758  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 21.515            0.0      0.0    76.0   6103 CHEMTALA_S  110.00    6  2      0.0   -76.0  1.000LK          23   330 
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Figure A-11 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:56 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9718  -39.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 213.80            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2    40.3    61.8                   20   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    -40.3   -61.8 
   101 PK_E_ZIB    220.00    6 0.9073  -24.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 199.61            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   403.2   -43.7                  116   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -403.2    43.7 
   201 CHEM_S_ZIB  220.00    6 0.8861  -48.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 194.93            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  1     -5.3    98.8 
                                                                        6183 CHARIKAR_S2 220.00    6  E3     5.3   -98.8                   29   385 
   301 CHEM_E_ZIB  220.00    6 1.0582  -61.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 232.81            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -354.6   348.7                  122   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    354.6  -348.7 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
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                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:56 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:56 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:56 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
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  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9496  -31.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 18.991            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 0.9432  -50.2     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 18.864            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.8980  -51.5     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 17.960            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 0.9193  -42.0     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 18.386            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.8385  -59.9     0.0     57.9     0.0 ----------------------------------------------------------------------------- 
                            10 16.770            0.0     18.7     0.0 3WNDTR              WND 2       1    -29.0    -9.4  1.000LK          38    80 
                                                                      3WNDTR              WND 2       1    -29.0    -9.4  1.000LK          38    80 
  6033 KABUL NORT_E20.000    6 0.8852  -58.0     0.0    125.9     0.0 ----------------------------------------------------------------------------- 
                            10 17.704            0.0     38.7     0.0   6067 KABUL_NORT_S20.000    6  1    -62.9   -19.4 
                                                                      3WNDTR              WND 2       3    -31.5    -9.7  1.000LK          82    40 
                                                                      3WNDTR              WND 2       1    -31.5    -9.7  1.000LK          82    40 
  6034 KABUL NW_E  20.000    6 0.8931  -55.2     0.0    151.0     0.0 ----------------------------------------------------------------------------- 
                            10 17.861            0.0     45.5     0.0   6117 KABUL NW_E  110.00    6  E1   -50.3   -15.2  1.000UN         105    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -80.5   -24.3  1.000UN         105    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -20.1    -6.1  1.000UN         105    20 
  6038 KHULM_F     20.000    6 0.9427  -23.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 18.853            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 0.9718  -39.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.436            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.8800  -55.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 17.599            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.8980  -51.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 17.960            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.8852  -58.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 17.704            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     62.9    19.4 
                                                                      3WNDTR              WND 2       4    -31.5    -9.7  1.000LK          82    40 
                                                                      3WNDTR              WND 2       2    -31.5    -9.7  1.000LK          82    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 0.9590  -41.7     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 19.180            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
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  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 0.9400  -49.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 103.40            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 0.9400  -49.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 18.800            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 0.9000  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 99.000            0.0      0.0  -105.3   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    137.4     8.4 
                                                                        6117 KABUL NW_E  110.00    6  E1    91.0     3.9                   89   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -116.3    45.9  1.000UN          78   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -116.3    45.9  1.000UN          78   160 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 0.9000  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 99.000            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -137.4    -8.4 
                                                                        6114 KABUL NW_S  110.00    6  E3    91.0     3.9                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  E4    91.0     3.9                   89   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    67.6   -16.8                   68   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -116.3    45.9  1.000UN          78   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0   -29.8  1.000UN           9   330 
  6108 HAYRATAN_E  110.00    6 0.9766   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 107.42            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
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                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.8956  -51.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 98.516            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -90.6    -3.0                   89   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -90.6    -3.0                   89   114 
                                                                        6117 KABUL NW_E  110.00    6  1    121.0    29.4 
                                                                        6118 KABUL_NORT_S110.00    6  E2    60.2   -23.5                   63   114 
  6115 KABUL EAST_E110.00    6 0.8676  -55.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 95.431            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -29.1   -12.1                   32   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -29.1   -12.1                   32   114 
                                                                      3WNDTR              WND 1       1     29.1    12.1  1.000LK          39    80 
                                                                      3WNDTR              WND 1       1     29.1    12.1  1.000LK          39    80 
  6116 KABUL NORT_E110.00    6 0.8956  -53.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 98.514            0.0      0.0  -144.4   6103 CHEMTALA_S  110.00    6  F1   -66.5    19.0                   68   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -59.5    24.9                   63   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     33.3    62.7 
                                                                        6163 TARAKHIL_F  110.00    6  E2    29.6    12.6                   32   114 
                                                                      3WNDTR              WND 1       3     31.6    12.6  0.980LK          85    40 
                                                                      3WNDTR              WND 1       1     31.6    12.6  0.980LK          85    40 
  6117 KABUL NW_E  110.00    6 0.8956  -51.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 98.516            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    50.5    18.6  0.980LK         108    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    80.7    29.8  0.980LK         108    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    20.2     7.5  0.980LK         108    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -90.6    -3.0                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -121.0   -29.4 
                                                                        6116 KABUL NORT_E110.00    6  E1    60.2   -23.5                   63   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 0.8956  -53.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 98.514            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -59.5    24.9                   63   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -33.3   -62.7 
                                                                        6155 TARAKHIL_S  110.00    6  E1    29.6    12.6                   32   114 
                                                                      3WNDTR              WND 1       4     31.6    12.6  0.980LK          85    40 
                                                                      3WNDTR              WND 1       2     31.6    12.6  0.980LK          85    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
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  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
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  6154 CHARIKAR_F  20.000    6 0.9495  -49.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 18.990            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.8712  -55.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 95.829            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    29.1    12.2                   32   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -29.1   -12.2                   32   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.8712  -55.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 95.829            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    29.1    12.2                   32   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -29.1   -12.2                   32   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.9496  -31.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 208.90            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -244.4    92.4                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    244.4   -92.4                   71   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 0.9400  -49.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 206.80            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   373.9  -244.2                  123   385 



 Appendix C-229 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -204.1    66.8                   59   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1   -169.8   177.3 
  6171 CHEMTALA_E  220.00    6 0.8861  -48.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 194.93            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -354.6   218.3 
                                                                        6102 CHEMTALA_E  110.00    6  E1   116.4   -39.8  1.000LK          77   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   116.4   -39.8  1.000LK          77   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    121.7  -138.7 
  6172 CHARIKAR_S  220.00    6 0.9400  -49.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 206.80            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.6 
  6175 CHEMTALA_S  220.00    6 0.8861  -48.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 194.93            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  1      5.3   -98.8 
                                                                        6103 CHEMTALA_S  110.00    6  F2   116.4   -39.8  1.000LK          77   160 
                                                                        6171 CHEMTALA_E  220.00    6  1   -121.7   138.7 
  6177 DOSHI-KHEN_S220.00    6 0.9274  -40.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 204.02            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2   -39.6   -66.7                   22   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1   -173.5   109.5 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   209.5   -44.0                   60   385 
  6178 DOSHI-KHEN_F220.00    6 0.9274  -40.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 204.02            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -383.0   153.5                  116   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   209.5   -44.0                   60   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1    173.5  -109.5 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 0.9400  -49.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 206.80            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3    -4.3    97.9                   27   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    169.8  -177.3 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.6 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -204.1    66.8                   59   385 
  6185 HIRATAN_E   220.00    6 0.9758   -7.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 214.68            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   271.5    -3.7                   96   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   271.5    -3.7                   96   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -271.5     3.7                   72   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -271.5     3.7                   72   385 
  6188 KHULM_F     220.00    6 0.9427  -23.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 207.39            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   253.6   -62.8                   72   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -253.6    62.8                   72   385 
  6189 KHENJAN_F   20.000    6 0.9274  -40.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 18.548            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 0.9518  -15.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 209.39            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -262.3    32.9                   96   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -262.3    32.9                   96   290 
                                                                        6188 KHULM_F     220.00    6  E4   262.9   -32.8                   72   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   261.7   -33.0                   96   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 0.9718  -39.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.436            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 0.9718  -39.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 213.80            0.0      0.0  -151.1    101 PK_E_ZIB    220.00    6  2    403.2  -161.6 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -403.2   312.7 
  6199 PULIKHUMRI_S220.00    6 0.9718  -39.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 213.80            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  1     40.3    61.8 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     9.0  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -235.3   121.1                   71   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -234.1   120.8                   93   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    403.2  -312.7 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
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                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.8369  -60.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 12.553            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.8369  -60.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 12.553            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.8837  -58.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.255            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.8837  -58.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.255            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.8837  -58.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.255            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 0.8837  -58.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.255            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
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                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 0.9766   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 107.42            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 0.9958   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 219.08            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   276.3    18.6                   72   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   276.3    18.6                   72   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -552.6   -36.9  1.000UN          69   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
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                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:56 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0000    0.0   553.3      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           56.2R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    553.3    56.2  1.000LK          70   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.9114  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.227            0.0      0.0   -30.2   6103 CHEMTALA_S  110.00    6  2      0.0    30.2  1.000LK           9   330 
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Figure A-12 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:58 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 1.1701  -35.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 257.41            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   264.5  -141.4                   67   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -264.5   141.4 
   101 PK_E_ZIB    220.00    6 1.1701  -35.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 257.41            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   264.5  -141.4                   67   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -264.5   141.4 
   201 CHEM_S_ZIB  220.00    6 1.3481  -52.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 296.59            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    226.2  -205.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -226.2   205.6                   59   385 
   301 CHEM_E_ZIB  220.00    6 1.3481  -52.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 296.59            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -226.2   205.6                   59   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    226.2  -205.6 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 



 Appendix C-236 
                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:58 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:58 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
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  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 1.1675  -34.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 23.350            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.2952  -48.5     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 25.904            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 1.2891  -49.7     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 25.782            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 1.2178  -42.6     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 24.357            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 1.2889  -52.3     0.0     24.0     0.0 ----------------------------------------------------------------------------- 
                            10 25.779            0.0      7.5     0.0 3WNDTR              WND 2       1    -12.0    -3.7  1.000LK          16    80 
                                                                      3WNDTR              WND 2       1    -12.0    -3.7  1.000LK          16    80 
  6033 KABUL NORT_E20.000    6 1.3001  -54.4     0.0    189.9     0.0 ----------------------------------------------------------------------------- 
                            10 26.003            0.0     58.4     0.0   6067 KABUL_NORT_S20.000    6  1    -94.9   -29.2 
                                                                      3WNDTR              WND 2       3    -47.5   -14.6  1.000LK         124    40 
                                                                      3WNDTR              WND 2       1    -47.5   -14.6  1.000LK         124    40 
  6034 KABUL NW_E  20.000    6 1.2942  -52.5     0.0    224.7     0.0 ----------------------------------------------------------------------------- 
                            10 25.884            0.0     67.7     0.0   6117 KABUL NW_E  110.00    6  E1   -74.9   -22.6  1.000UN         156    50 
                                                                        6117 KABUL NW_E  110.00    6  E2  -119.8   -36.1  1.000UN         156    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -30.0    -9.0  1.000UN         156    20 
  6038 KHULM_F     20.000    6 1.1004  -27.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 22.008            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.2485  -41.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 24.971            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 1.3098  -51.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 26.197            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 1.2891  -49.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 25.782            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.3001  -54.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 26.003            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     94.9    29.2 
                                                                      3WNDTR              WND 2       4    -47.5   -14.6  1.000LK         124    40 
                                                                      3WNDTR              WND 2       2    -47.5   -14.6  1.000LK         124    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.2388  -42.4     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 24.776            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
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  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.2868  -48.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 141.54            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.2868  -48.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 25.735            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.2905  -49.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 141.96            0.0      0.0  -216.5   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    176.1    -6.9 
                                                                        6117 KABUL NW_E  110.00    6  E1   120.9   -25.8                   84   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -150.6   124.0  1.000UN         122   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -150.6   124.0  1.000UN         122   160 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.2905  -49.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 141.96            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -176.1     6.9 
                                                                        6114 KABUL NW_S  110.00    6  E3   120.9   -25.8                   84   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   120.9   -25.8                   84   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    80.8   -66.6                   71   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -150.6   124.0  1.000UN         122   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0   -14.0  1.000UN           4   330 
  6108 HAYRATAN_E  110.00    6 0.9885   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 108.73            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
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                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 1.2888  -50.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 141.77            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -120.5    26.6                   84   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -120.5    26.6                   84   114 
                                                                        6117 KABUL NW_E  110.00    6  1    172.8    26.1 
                                                                        6118 KABUL_NORT_S110.00    6  E2    68.2   -79.2                   71   114 
  6115 KABUL EAST_E110.00    6 1.2959  -51.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 142.54            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -12.0    -3.9                    9   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -12.0    -3.9                    9   114 
                                                                      3WNDTR              WND 1       1     12.0     3.9  1.000LK          16    80 
                                                                      3WNDTR              WND 1       1     12.0     3.9  1.000LK          16    80 
  6116 KABUL NORT_E110.00    6 1.3021  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 143.23            0.0      0.0  -305.2   6103 CHEMTALA_S  110.00    6  F1   -79.6    68.6                   71   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -67.4    80.7                   71   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     39.8   118.3 
                                                                        6163 TARAKHIL_F  110.00    6  E2    12.0     2.2                    8   114 
                                                                      3WNDTR              WND 1       3     47.6    17.7  0.980LK         127    40 
                                                                      3WNDTR              WND 1       1     47.6    17.7  0.980LK         127    40 
  6117 KABUL NW_E  110.00    6 1.2888  -50.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 141.77            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    75.0    26.2  0.980LK         159    50 
                                                                        6034 KABUL NW_E  20.000    6  E2   120.1    42.0  0.980LK         159    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    30.0    10.5  0.980LK         159    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -120.5    26.6                   84   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -172.8   -26.1 
                                                                        6116 KABUL NORT_E110.00    6  E1    68.2   -79.2                   71   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 1.3021  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 143.23            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -67.4    80.7                   71   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -39.8  -118.3 
                                                                        6155 TARAKHIL_S  110.00    6  E1    12.0     2.2                    8   114 
                                                                      3WNDTR              WND 1       4     47.6    17.7  0.980LK         127    40 
                                                                      3WNDTR              WND 1       2     47.6    17.7  0.980LK         127    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
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  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
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  6154 CHARIKAR_F  20.000    6 1.2998  -48.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 25.995            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 1.2967  -51.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 142.64            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    12.0     3.7                    8   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -12.0    -3.7                    8   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 1.2967  -51.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 142.64            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    12.0     3.7                    8   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -12.0    -3.7                    8   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 1.1675  -34.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 256.85            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -291.6   259.8                   87   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    291.6  -259.8                   87   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 1.2868  -48.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 283.09            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   230.8  -193.1                   61   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
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                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -250.0   187.0                   63   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.2     6.1 
  6171 CHEMTALA_E  220.00    6 1.2620  -47.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 277.64            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -226.2   175.3 
                                                                        6102 CHEMTALA_E  110.00    6  E1   150.8  -116.8  1.000LK         119   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   150.8  -116.8  1.000LK         119   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -75.4    58.4 
  6172 CHARIKAR_S  220.00    6 1.2868  -48.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 283.09            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.1  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.2 
  6175 CHEMTALA_S  220.00    6 1.2620  -47.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 277.64            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -226.2   175.3 
                                                                        6103 CHEMTALA_S  110.00    6  F2   150.8  -116.8  1.000LK         119   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     75.4   -58.4 
  6177 DOSHI-KHEN_S220.00    6 1.2239  -41.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 269.25            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -258.0   165.7                   65   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   256.2  -166.2                   65   385 
  6178 DOSHI-KHEN_F220.00    6 1.2239  -41.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 269.25            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -258.0   165.7                   65   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   256.2  -166.2                   65   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.2868  -48.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 283.09            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   230.8  -193.1                   61   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.2    -6.1 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.2 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -250.0   187.0                   63   385 
  6185 HIRATAN_E   220.00    6 1.0239   -9.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.25            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   332.7  -121.2                  119   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   332.7  -121.2                  119   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -332.7   121.2                   90   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -332.7   121.2                   90   385 
  6188 KHULM_F     220.00    6 1.1004  -27.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 242.09            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   305.3  -215.4                   88   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -305.3   215.4                   88   385 
  6189 KHENJAN_F   20.000    6 1.2239  -41.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 24.477            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
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                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0513  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 231.28            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -318.6   168.5                  118   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -318.6   168.5                  118   290 
                                                                        6188 KHULM_F     220.00    6  E4   319.4  -168.6                   89   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   317.8  -168.3                  118   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.2485  -41.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 24.971            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.2485  -41.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 274.68            0.0      0.0  -249.4    101 PK_E_ZIB    220.00    6  2    264.5  -180.2 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -264.5   429.6 
  6199 PULIKHUMRI_S220.00    6 1.2485  -41.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 274.68            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    264.5  -180.2 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.6  1.000LK          68    40 
                                                                        6166 AYBAK_F     220.00    6  1   -278.3   301.1                   85   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -276.7   300.1                  113   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    264.5  -429.6 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 1.2885  -52.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.328            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 1.2885  -52.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.328            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.2985  -54.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.478            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.2985  -54.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.478            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.2985  -54.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.478            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.2985  -54.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.478            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 0.9885   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 108.73            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0079   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 221.75            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   340.1   -83.8                   90   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   340.1   -83.8                   90   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -680.3   167.8  1.000UN          88   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
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                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  20:58 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0000    0.0   681.4      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000         -137.6R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    681.4  -137.6  1.000LK          87   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 1.2942  -49.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 25.885            0.0      0.0   -14.0   6103 CHEMTALA_S  110.00    6  2      0.0    14.0  1.000LK           4   330 
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Figure A-13 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012   1:48 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 1.0292   -8.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 226.43            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2    30.7    -2.3                    8   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    -30.7     2.3 
   101 PK_E_ZIB    220.00    6 1.0292   -8.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 226.43            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1    30.7    -2.3                    8   385 
                                                                        6198 PULI KHUMR_E220.00    6  1    -30.7     2.3 
   201 CHEM_S_ZIB  220.00    6 1.0033  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 220.73            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  1     24.6    22.7 
                                                                        6183 CHARIKAR_S2 220.00    6  E3   -24.6   -22.7                    9   385 
   301 CHEM_E_ZIB  220.00    6 1.0033  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 220.73            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2   -24.6   -22.7                    9   385 
                                                                        6171 CHEMTALA_E  220.00    6  1     24.6    22.7 
  4001 DORAI JUNC_F110.00    2 1.0106  -15.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.17            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -41.1    10.2                   37   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.1                    4   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    39.0    -6.1                   34   114 
  4003 GRISHK_E    3.2000    2 1.0300  -16.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -16.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.0R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.0                    2    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    50.6      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -0.9R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    46.2    -3.1  1.000UN         154    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0523   -4.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.75            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -46.0     6.3  1.000LK         155    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    46.0    -6.3                   39   114 
  4008 KAJAKI JUN_E110.00    2 1.0232  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.55            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    42.4    -9.0                   37   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -43.8     8.6                   38   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9845  -22.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.30            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.6  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -37.2     7.5                   34   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      0.4    -6.9                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9845  -22.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 216.60            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9743  -24.9     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.486           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0239  -16.4     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 45.051            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.2                    3    46 
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                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     0.9  1.000UN          34     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     0.9  1.000UN          34     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     0.9  1.000UN          34     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012   1:48 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0142  -15.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.57            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     2.5                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -0.8  1.000LK          33     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -0.8  1.000LK          33     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -0.8  1.000LK          33     3 
  4018 LASHKAR GA_E3.2000    2 1.0239  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2764            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 1.0013  -17.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 20.026            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 1.0013  -17.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 110.14            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -38.4     6.6                   34   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    38.4    -6.6                   34   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0214  -11.4     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.427            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0232  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.55            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9969  -19.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.937            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9969  -19.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.66            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -38.1     6.8                   34   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    38.1    -6.8                   34   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012   1:48 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.3093   -9.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 7.8558            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0489    0.9     0.0      0.2     0.0 ----------------------------------------------------------------------------- 
                             2 6.2933            0.0      0.1     0.0   6059 BALKH DIST_E35.000    6  E1    -0.2    -0.1  1.000UN           5     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300    1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 1.0102   -0.6     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                             3 6.0610            0.0      2.0     0.0   6066 JALALABAD _E35.000    1  E1    -3.3    -1.0  1.000UN          86     4 
                                                                        6066 JALALABAD _E35.000    1  E2    -3.3    -1.0  1.000UN          86     4 
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  6005 KHOJA DOKO_E6.0000    1 1.3140   -9.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 7.8842            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.3847  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 8.3084            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 1.0071   -0.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 6.0424            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0672   -0.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.4035            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.3839  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 8.3032            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.3839  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 8.3035            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.3847  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 8.3083            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300    1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0004   -3.3     0.0      1.8     0.0 ----------------------------------------------------------------------------- 
                            10 10.004            0.0      0.6     0.0   6069 PUL-E-CHAR_S10.000    1  1     -0.9    -0.3 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -0.9    -0.3  1.000UN          10    10 
  6015 AYBAK_F     20.000    6 1.0464   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.927            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0410   -1.2     0.0      2.6     0.0 ----------------------------------------------------------------------------- 
                             4 20.820            0.0      0.8     0.0   6167 BAGHLAN_F   220.00    1  F1    -2.6    -0.8  1.000UN           7    40 
 
  6018 BOTKHAK_E   20.000    1 1.0241    0.7     0.0      4.7     0.0 ----------------------------------------------------------------------------- 
                            10 20.483            0.0      1.5     0.0   6096 BOTKHAK_E   110.00    1  E1    -2.4    -0.7  1.000UN           6    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -2.4    -0.7  1.000UN           6    40 
  6019 BRESHNA KO_E20.000    1 1.0408    0.2     0.0     13.6     0.0 ----------------------------------------------------------------------------- 
                            10 20.815            0.0      4.2     0.0 3WNDTR              WND 2       1     -6.8    -2.1  1.000LK           9    80 
                                                                      3WNDTR              WND 2       2     -6.8    -2.1  1.000LK           9    80 
  6021 CHARIKAR_F  20.000    6 1.0235  -10.9     0.0     10.8     0.0 ----------------------------------------------------------------------------- 
                            11 20.470            0.0      3.3     0.0   6172 CHARIKAR_S  220.00    6  F1    -3.6    -1.1  1.000UN           9    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2    -3.6    -1.1  1.000UN           9    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3    -3.6    -1.1  1.000UN           9    40 
  6022 CHEMTALA_E  20.000    6 0.9995  -11.8     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.990            0.0      0.7     0.0   6058 CHEMTALA_S  20.000    6  1     -1.2    -0.4 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -1.2    -0.4  1.000UN           3    40 
  6026 KHENJAN_F   20.000    6 1.0227  -10.0     0.0      1.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.455            0.0      0.3     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -1.0    -0.3  1.000UN          11    10 
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  6029 IMAM SAHEB_F20.000    1 1.0013   -0.8     0.0      2.5     0.0 ----------------------------------------------------------------------------- 
                             4 20.025            0.0      0.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -2.5    -0.8  1.000UN          13    20 
 
  6030 JALALABAD_F 20.000    1 1.0304   -0.6     0.0      4.8     0.0 ----------------------------------------------------------------------------- 
                             3 20.609            0.0      1.5     0.0   6111 JALALABAD_F 110.00    1  F2    -4.8    -1.5  1.000UN          12    40 
 
  6031 JUMABAZAR_E 20.000    1 1.3228   -9.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 26.457            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9792   -5.5     0.0     21.4     0.0 ----------------------------------------------------------------------------- 
                            10 19.584            0.0      6.0     0.0 3WNDTR              WND 2       1    -10.7    -3.0  1.000LK          14    80 
                                                                      3WNDTR              WND 2       1    -10.7    -3.0  1.000LK          14    80 
  6033 KABUL NORT_E20.000    6 0.9846   -6.4     0.0     38.9     0.0 ----------------------------------------------------------------------------- 
                            10 19.692            0.0     12.0     0.0   6067 KABUL_NORT_S20.000    6  1    -19.5    -6.0 
                                                                      3WNDTR              WND 2       3     -9.7    -3.0  1.000LK          25    40 
                                                                      3WNDTR              WND 2       1     -9.7    -3.0  1.000LK          25    40 
  6034 KABUL NW_E  20.000    6 1.0139  -12.6     0.0     46.7     0.0 ----------------------------------------------------------------------------- 
                            10 20.277            0.0     14.4     0.0   6117 KABUL NW_E  110.00    6  E1   -15.6    -4.8  1.000UN          33    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -24.9    -7.7  1.000UN          33    80 
                                                                        6117 KABUL NW_E  110.00    6  F3    -6.2    -1.9  1.000UN          33    20 
  6038 KHULM_F     20.000    6 1.0446   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.892            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0405   -1.0     0.0      4.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.811            0.0      1.4     0.0   6190 KUNDUZ NEW_E220.00    1  F1    -4.7    -1.4  1.000UN           3   150 
 
  6041 MAYMANA_E   20.000    1 1.3233   -9.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 26.466            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0460   -1.3     0.0     12.6     0.0 ----------------------------------------------------------------------------- 
                             2 20.919            0.0      3.9     0.0   6192 MAZARI SHA_E220.00    6  E1    -6.3    -1.9  1.000UN          11    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1    -6.3    -2.0  1.000UN          11    60 
  6046 PULI KHUMR_E20.000    6 1.0292   -8.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.585            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9885  -21.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.770            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.4215  -11.7     0.0      3.8     0.0 ----------------------------------------------------------------------------- 
                             2 28.430            0.0      1.2     0.0   6150 SARI PUL-J_E110.00    1  F1    -3.8    -1.2  1.030UN          25    16 
 
  6053 SHIBERGHAN_F20.000    1 1.3810  -11.5     0.0     10.1     0.0 ----------------------------------------------------------------------------- 
                             2 27.621            0.0      3.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -10.1    -3.1  1.000UN          15    70 
 
  6054 SHIREEN TA_E20.000    1 1.3214   -9.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 26.429            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 1.0064  -23.5     0.0      0.4     0.0 ----------------------------------------------------------------------------- 
                             6 20.128            0.0      0.1     0.0   6159 SPIN BOLDA_F110.00    1  F1    -0.4    -0.1  1.000UN           4    10 
 
  6056 TALUQAN_F   20.000    1 1.0398   -1.4     0.0      2.5     0.0 ----------------------------------------------------------------------------- 
                             4 20.797            0.0      0.8     0.0   6207 TALUQAN_F   220.00    1  F1    -2.5    -0.8  1.000UN          16    16 
 
  6057 TARAKHIL_F  20.000    6 0.9948   -4.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.897            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9995  -11.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.990            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      1.2     0.4 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -1.2    -0.4  1.000UN           3    40 
  6059 BALKH DIST_E35.000    6 1.0499    1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.745            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.2     0.1  1.000LK           5     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.2    -0.1                    1    36 
  6060 DARUNTA_E   35.000    1 1.0300    1.4    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050           -5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0    -5.3                   91    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0506    1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.773            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300    1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302    1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0148    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.519            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1     3.3     1.0  1.000LK          86     4 
                                                                        6004 JALALABAD _E6.0000    1  E2     3.3     1.0  1.000LK          86     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7     5.5                   91    14 
                                                                        6111 JALALABAD_F 110.00    1  F1     5.1    -7.6  1.000UN          18    50 
  6067 KABUL_NORT_S20.000    6 0.9846   -6.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.692            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     19.5     6.0 
                                                                      3WNDTR              WND 2       4     -9.7    -3.0  1.000LK          25    40 
                                                                      3WNDTR              WND 2       2     -9.7    -3.0  1.000LK          25    40 
  6068 KHOJA GOGI_E35.000    1 1.3847  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 48.466            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0004   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.004            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      0.9     0.3 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -0.9    -0.3  1.000UN          10    10 
  6070 KABUL_EAST_S20.000    1 1.0031   -3.1     0.0      2.8     0.0 ----------------------------------------------------------------------------- 
                            10 20.062            0.0      0.9     0.0 3WNDTR              WND 2       4     -2.8    -0.9  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 1.0070   -0.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 35.247            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 1.0071   -0.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 35.247            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0260   -9.3     0.0      7.2     0.0 ----------------------------------------------------------------------------- 
                             8 20.520            0.0      2.2     0.0   6199 PULIKHUMRI_S220.00    6  E1    -7.2    -2.2  1.000UN          19    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0505    1.1     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.768           -2.0L     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.2    -0.1                    1    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     3.4    -1.9                   18    21 
  6076 MAZAR NEW_E 35.000    6 1.0439   -0.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.537            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.7     0.9                    9    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.7     0.9                    9    21 
                                                                      3WNDTR              WND 2       2      1.7    -0.9  1.000LK           6    30 
                                                                      3WNDTR              WND 2       1      1.7    -0.9  1.000LK           6    30 
  6077 MAZAR OLD_E 35.000    6 1.0459   -0.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.607            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -3.3     1.9                   17    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.7    -0.9                    9    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.7    -0.9                    9    21 
  6078 SAID ABAD_E 35.000    1 1.3839  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 48.435            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.3839  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 48.435            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.3    -0.2                    1    36 
                                                                      3WNDTR              WND 2       1      0.3     0.2  1.000LK           2    16 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    4.0    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -8.4R     0.0     0.0 3WNDTR              WND 2       1     23.0    -8.4  1.000LK          82    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.3847  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 48.466            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.3847  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 48.465            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.3    -0.2                    1    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.1     0.1  1.000LK           1    16 
                                                                      3WNDTR              WND 2       2     -0.1     0.1  1.000LK           1    16 
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  6085 ZAITOON_E   35.000    1 1.0300    1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.3093   -9.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 144.02            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -15.6    73.2                   50   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    15.6   -65.1                   45   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -8.1                    5   114 
  6092 AQINA_E     110.00    1 1.2385   -6.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 136.23            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    17.5   -70.9                   52   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -17.5    70.9                   52   114 
  6096 BOTKHAK_E   110.00    1 1.0251    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 112.76            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     2.4     0.7  1.000LK           6    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     2.4     0.7  1.000LK           6    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -2.4    -0.7                    2   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -2.4    -0.7                    2   114 
  6097 BRESHNA KO_E110.00    1 1.0223    0.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 112.45            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1    -6.8    -2.1                    6   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -6.8    -2.1                    6   114 
                                                                      3WNDTR              WND 1       1      6.8     2.1  0.980LK           9    80 
                                                                      3WNDTR              WND 1       2      6.8     2.1  0.980LK           9    80 
  6100 CHARIKAR_F  110.00    6 1.0149  -10.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 111.63            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0149  -10.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.297            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0000  -11.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  E2     1.2     0.4  1.000LK           3    40 
                                                                        6103 CHEMTALA_S  110.00    6  1      7.8     4.6 
                                                                        6117 KABUL NW_E  110.00    6  E1    15.6     5.0                   14   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1   -24.6    -9.9  1.000UN          17   160 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.0000  -11.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     1.2     0.4  1.000LK           3    40 
                                                                        6102 CHEMTALA_E  110.00    6  1     -7.8    -4.6 
                                                                        6114 KABUL NW_S  110.00    6  E3    15.6     5.0                   14   114 
                                                                        6114 KABUL NW_S  110.00    6  E4    15.6     5.0                   14   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2   -24.6    -9.9  1.000UN          17   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     4.2  1.000UN           1   330 
  6108 HAYRATAN_E  110.00    6 1.0300   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.30            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 1.0038   -0.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 110.42            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     2.5     0.8  1.000LK          13    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -2.5    -0.8                    2   114 
  6111 JALALABAD_F 110.00    1 1.0221   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             3 112.43            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2     4.8     1.5  0.990LK          12    40 
                                                                        6066 JALALABAD _E35.000    1  F1    -5.1     7.7  1.000LK          18    50 
                                                                        6137 NAGHLO_S    110.00    1  F2     0.4    -9.2                    8   114 
  6112 KABUL EAST_S110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1    -2.8    -1.0                    3   114 
                                                                      3WNDTR              WND 1       4      2.8     1.0  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.3228   -9.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 145.51            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -1.5                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     1.5                    1   114 
  6114 KABUL NW_S  110.00    6 0.9989  -11.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.88            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -15.6    -5.0                   14   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -15.6    -5.0                   14   114 
                                                                        6117 KABUL NW_E  110.00    6  1     31.2    10.1 
  6115 KABUL EAST_E110.00    6 0.9867   -4.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 108.54            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1    19.7     5.9                   18   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2    19.7     5.9                   18   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1   -60.7   -18.3                   56   114 
                                                                      3WNDTR              WND 1       1     10.7     3.3  1.000LK          14    80 
                                                                      3WNDTR              WND 1       1     10.7     3.3  1.000LK          14    80 
  6116 KABUL NORT_E110.00    6 0.9721   -5.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.93            0.0      0.0     0.0   6118 KABUL_NORT_S110.00    6  1      0.0     0.0 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -19.5    -6.4                   19   114 
                                                                      3WNDTR              WND 1       3      9.7     3.2  0.980LK          26    40 
                                                                      3WNDTR              WND 1       1      9.7     3.2  0.980LK          26    40 
  6117 KABUL NW_E  110.00    6 0.9989  -11.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.88            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    15.6     5.0  0.980LK          33    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    24.9     8.1  0.980LK          33    80 
                                                                        6034 KABUL NW_E  20.000    6  F3     6.2     2.0  0.980LK          33    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -15.6    -5.0                   14   114 
                                                                        6114 KABUL NW_S  110.00    6  1    -31.2   -10.1 
  6118 KABUL_NORT_S110.00    6 0.9721   -5.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.93            0.0      0.0     0.0   6116 KABUL NORT_E110.00    6  1      0.0     0.0 
                                                                        6155 TARAKHIL_S  110.00    6  E1   -19.5    -6.4                   19   114 
                                                                      3WNDTR              WND 1       4      9.7     3.2  0.980LK          26    40 
                                                                      3WNDTR              WND 1       2      9.7     3.2  0.980LK          26    40 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6127 KHOJA DOKO_E110.00    1 1.3140   -9.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 144.54            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -15.5    65.2                   45   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    15.5   -65.2                   45   114 
  6132 KUNDUZ NEW_E110.00    1 1.0070   -0.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 110.77            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0278    1.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.06            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    14.5  1.000UN          46    80 
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                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0    -7.3                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0    -7.3                   16   114 
  6135 MAHIPAR_E   20.000    2 1.0200    2.4    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400          -13.7R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0   -13.7  1.000LK          46    80 
 
  6136 MAYMANA_E   110.00    1 1.3233   -9.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 145.56            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0374   -0.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.12            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    -0.3     7.1                    6   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -31.0   -16.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1    31.3     9.4                   28   114 
  6138 MAZARI SHA_E110.00    6 1.0462   -0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.08            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     3.3    -1.8  1.000UN           5    80 
                                                                      3WNDTR              WND 1       2     -1.7     0.9  1.000LK           6    30 
                                                                      3WNDTR              WND 1       1     -1.7     0.9  1.000LK           6    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    30.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           55.4R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     30.0    55.4  1.000UN          52   120 
 
  6141 NAGHLO_E    110.00    1 1.0374   -0.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.12            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     31.0    16.5 
                                                                        6140 NAGHLO_E    20.000    2  1    -29.9   -53.8  1.030LK          51   120 
                                                                        6160 SUROBI_E    110.00    1  E1   -37.1    26.2                   38   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    36.1    11.2                   32   114 
  6142 PUL-E-CHAR_S110.00    1 1.0021   -3.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.24            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      0.9     0.3  1.000LK          10    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     26.9     8.6 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1   -27.8    -8.9                   26   114 
  6143 PULL-E-CHA_F110.00    1 1.0021   -3.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.24            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     0.9     0.3  1.000LK          10    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1    -26.9    -8.6 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    26.0     8.4                   24   114 
  6144 PUSHMOOL_F  110.00    1 0.9885  -21.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.73            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    37.5    -7.3                   34   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -37.5     7.3                   34   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
  6150 SARI PUL-J_E110.00    1 1.3832  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 152.15            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1     3.8     1.2  1.000LK          25    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    -3.5    -1.0                    2   114 
                                                                      3WNDTR              WND 1       1     -0.3    -0.2  1.000LK           2    16 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6154 CHARIKAR_F  20.000    6 1.0251  -10.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.502            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9849   -4.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 108.34            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
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                                                                        6115 KABUL EAST_E110.00    6  E1   -19.6    -5.9                   18   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1    19.6     5.9                   18   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.3842  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 152.26            0.0      0.0   -67.1   6127 KHOJA DOKO_E110.00    1  E1   -13.9    66.1                   43   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1     3.5    -1.9                    3   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1     5.1     1.6  1.000UN           6    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2     5.1     1.6  1.000UN           6    90 
                                                                      3WNDTR              WND 1       1      0.1    -0.1  1.000LK           1    16 
                                                                      3WNDTR              WND 1       2      0.1    -0.1  1.000LK           1    16 
  6157 SHIREEN TA_E110.00    1 1.3214   -9.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 145.36            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     3.0                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -3.0                    2   114 
  6158 SHIRKHANBA_E110.00    1 1.0047   -0.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 110.52            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     2.5     0.1                    2   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.2                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -2.5     2.1                    3   114 
  6159 SPIN BOLDA_F110.00    1 1.0073  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 110.80            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -0.4    -0.1                    0   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     0.4     0.1  1.000LK           4    10 
  6160 SUROBI_E    110.00    1 1.0329    0.5     0.0      0.9     0.0 ----------------------------------------------------------------------------- 
                            10 113.62            0.0      0.3     0.0   6141 NAGHLO_E    110.00    1  E1    37.5   -25.8                   39   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    -7.7     7.8                    9   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    -7.7     7.8                    9   114 
                                                                      3WNDTR              WND 1       1    -22.9    10.0  1.000LK          83    30 
  6163 TARAKHIL_F  110.00    6 0.9849   -4.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 108.34            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2   -19.6    -5.9                   18   114 
                                                                        6116 KABUL NORT_E110.00    6  E2    19.6     5.9                   18   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 1.0464   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 230.20            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1     0.0     0.0                    0   385 
  6167 BAGHLAN_F   220.00    1 1.0421   -1.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 229.27            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     2.6     0.8  1.000LK           7    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -2.6    -0.8                    1   385 
  6170 CHARIKAR_F  220.00    6 1.0149  -10.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 223.27            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2    24.7    14.9                    7   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3   -30.0   -16.5                    9   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1      5.4     1.7 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6171 CHEMTALA_E  220.00    6 1.0033  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 220.73            0.0      0.0    25.2    301 CHEM_E_ZIB  220.00    6  1    -24.6   -22.7 
                                                                        6102 CHEMTALA_E  110.00    6  E1    24.6    10.2  1.000LK          17   160 
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                                                                        6175 CHEMTALA_S  220.00    6  1      0.0   -12.6 
  6172 CHARIKAR_S  220.00    6 1.0149  -10.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 223.27            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1     3.6     1.1  0.990LK           9    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2     3.6     1.1  0.990LK           9    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3     3.6     1.1  0.990LK           9    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -10.8    -3.4 
  6175 CHEMTALA_S  220.00    6 1.0033  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 220.73            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  1    -24.6   -22.7 
                                                                        6103 CHEMTALA_S  110.00    6  F2    24.6    10.2  1.000LK          17   160 
                                                                        6171 CHEMTALA_E  220.00    6  1      0.0    12.6 
  6177 DOSHI-KHEN_S220.00    6 1.0247   -9.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 225.44            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2   -30.7    -7.3                    8   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     1.0     0.3  1.000LK          11    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -0.5    -0.2 
                                                                        6183 CHARIKAR_S2 220.00    6  E2    30.1     7.1                    8   385 
  6178 DOSHI-KHEN_F220.00    6 1.0247   -9.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 225.44            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1   -30.7    -7.3                    8   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3    30.1     7.1                    8   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      0.5     0.2 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0149  -10.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 223.27            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3    24.7    14.9                    7   385 
                                                                        6170 CHARIKAR_F  220.00    6  1     -5.4    -1.7 
                                                                        6172 CHARIKAR_S  220.00    6  1     10.8     3.4 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2   -30.0   -16.5                    9   385 
  6185 HIRATAN_E   220.00    6 1.0476   -1.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 230.47            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E2    71.0    -2.1                   23   290 
                                                                        7010 SURKHAN_E   220.00    6  I1   -71.0     2.1                   18   385 
  6188 KHULM_F     220.00    6 1.0446   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 229.81            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1     0.0    -7.8                    2   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4     0.0     7.8                    2   385 
  6189 KHENJAN_F   20.000    6 1.0247   -9.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.495            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
  6190 KUNDUZ NEW_E220.00    1 1.0411   -0.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 229.03            0.0      0.0    32.5   6040 KUNDUZ NEW_F20.000    1  F1     4.7     1.4  1.000LK           3   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      2.6    -6.8                    2   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1    -9.8   -19.1                    5   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     2.5    -8.0                    2   385 
  6192 MAZARI SHA_E220.00    6 1.0478   -1.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 230.51            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1     6.3     1.9  1.000LK          11    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1     6.3     2.1  1.000LK          11    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -3.3     1.8  1.000LK           5    80 
                                                                        6194 NAIB_S      220.00    6  E1    -4.6    -2.9                    1   385 
                                                                        6194 NAIB_S      220.00    6  E2    -4.6    -2.9                    1   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
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  6193 NAIBABAD_E  220.00    6 1.0393   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 228.64            0.0      0.0    37.8   6185 HIRATAN_E   220.00    6  E2   -70.4    -3.4                   23   290 
                                                                        6188 KHULM_F     220.00    6  E4     0.0   -15.6                    4   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3    70.4   -18.8                   24   290 
  6194 NAIB_S      220.00    6 1.0481   -1.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 230.59            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     4.6    -0.5                    1   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2     4.6    -0.5                    1   385 
                                                                        6203 KUD_BERGH   220.00    1  F1    -4.6     0.5                    1   385 
                                                                        6203 KUD_BERGH   220.00    1  F2    -4.6     0.5                    1   385 
  6196 PULI KHUMR_S20.000    6 1.0292   -8.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.585            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0292   -8.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 226.43            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  1     30.7    -2.3 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1    -30.7     2.3 
  6199 PULIKHUMRI_S220.00    6 1.0292   -8.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 226.43            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  1     30.7    -2.3 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1     7.3     2.3  1.000LK          19    40 
                                                                        6193 NAIBABAD_E  220.00    6  E3   -68.7     2.3                   23   290 
                                                                        6198 PULI KHUMR_E220.00    6  1     30.7    -2.3 
  6200 KUD_BERGH   20.000    1 1.0000    0.0     9.5      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -46.6L     0.0     0.0   6203 KUD_BERGH   220.00    1  F1     9.5   -46.6  1.000UN          68    70 
 
  6203 KUD_BERGH   220.00    1 1.0329   -0.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 227.25            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1     4.7   -24.1                    6   385 
                                                                        6194 NAIB_S      220.00    6  F2     4.7   -24.1                    6   385 
                                                                        6200 KUD_BERGH   20.000    1  F1    -9.4    48.2  1.000LK          70    70 
  6204 SHIBERGHAN_F220.00    1 1.3829  -11.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 304.25            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    10.1     3.2  1.000LK          15    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1    -5.1    -1.6  1.000LK           6    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2    -5.1    -1.6  1.000LK           6    90 
  6205 SHIRKHANBA_F220.00    1 1.0491   -0.7     0.0      0.6     0.0 ----------------------------------------------------------------------------- 
                             4 230.81            0.0      0.2     0.0   6190 KUNDUZ NEW_E220.00    1  F1     9.8    10.0                    3   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -10.5   -10.2                    4   385 
  6207 TALUQAN_F   220.00    1 1.0426   -1.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 229.37            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     2.5     0.8  1.000LK          17    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -2.5    -0.8                    1   385 
  6229 KABUL EAST_E15.000    1 1.0030   -3.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.046            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0436   -0.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2615            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0436   -0.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2615            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.3848  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 8.3087            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.3848  -11.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 8.3087            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6264 SAROBI TOW_E6.0000    1 1.0067    4.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0399            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 1.0071   -0.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 6.0423            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 1.0071   -0.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 6.0423            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9788   -5.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.681            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9788   -5.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.681            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.9842   -6.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.762            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.9842   -6.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.762            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.9842   -6.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.762            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 0.9842   -6.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.762            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0406    0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.609            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0406    0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.609            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0048   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.53            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1     2.8     0.6                    3   114 
                                                                        6137 NAGHLO_S    110.00    1  E1   -30.7    -9.5                   28   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    27.9     8.9                   26   114 
  6301 KBLE-NAG_PC2110.00    1 0.9997   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.96            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E1    61.2    19.2                   56   114 
                                                                        6141 NAGHLO_E    110.00    1  E1   -35.2   -10.8                   32   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1   -26.0    -8.4                   24   114 
  6302 BRESH-SUR_B1110.00    1 1.0252    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 112.77            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     2.4     0.7                    2   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1     6.8     1.4                    6   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    -9.2    -2.1                    8   114 
  6303 BRESH-SUR_B2110.00    1 1.0252    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 112.77            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     2.4     0.7                    2   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1     6.8     1.4                    6   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    -9.2    -2.1                    8   114 
  6304 BRESH-SUR_M1110.00    1 1.0279    1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                            10 113.07            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0     7.1                   16   114 
                                                                        6160 SUROBI_E    110.00    1  E1     7.8    -8.8                   10   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1     9.2     1.6                    8   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012   1:48 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6305 BRESH-SUR_M2110.00    1 1.0279    1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.07            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0     7.1                   16   114 
                                                                        6160 SUROBI_E    110.00    1  E1     7.8    -8.8                   10   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1     9.2     1.6                    8   114 
  7001 AMU_E       110.00    6 1.0300   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 113.29            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0035   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.39            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     2.5    -2.9                    3   114 
                                                                        7022 GERAN_E     20.000    2  1     -2.5     2.9  1.000UN          10    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0522   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 231.48            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    10.5    -7.4                    3   385 
                                                                        7040 SANGTUDA    20.000    1  1    -10.5     7.4  1.000UN           4   300 
  7010 SURKHAN_E   220.00    6 1.0503   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 231.06            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1    71.3    -6.9                   18   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1    -71.3     7.2  1.000UN           9   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.1024   -1.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 121.27            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    21.4   -65.0                   54   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -21.4    65.0  1.000UN         171    40 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     2.5      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -2.9R     0.0     0.0   7002 GERAN_E     110.00    4  1      2.5    -2.9  1.000LK          10    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012   1:48 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7030 SURKHAN_E   20.000    6 1.0500    0.0    71.3      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -6.9R     0.0     0.0   7010 SURKHAN_E   220.00    6  1     71.3    -6.9  1.000LK           9   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    21.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -60.2L     0.0     0.0   7013 ZERNOW_E    110.00    4  1     21.6   -60.2  1.000LK         160    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    10.5      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000           -7.3R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     10.5    -7.3  1.000LK           4   300 
 
  8001 KABUL-SVC   20.000    1 0.9985  -11.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.971            0.0      0.0     4.2   6103 CHEMTALA_S  110.00    6  2      0.0    -4.2  1.000LK           1   330 
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Figure A-14 Output: 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012  10:44 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 1.0411  -16.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 229.03            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   124.8     5.9                   31   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -124.8    -5.9 
   101 PK_E_ZIB    220.00    6 1.0411  -16.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 229.03            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   124.8     5.9                   31   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -124.8    -5.9 
   201 CHEM_S_ZIB  220.00    6 0.9977  -27.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 219.50            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    100.0     5.5 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -100.0    -5.5                   26   385 
   301 CHEM_E_ZIB  220.00    6 0.9977  -27.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 219.50            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -100.0    -5.5                   26   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    100.0     5.5 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
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                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012  10:44 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
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                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012  10:44 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
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  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 1.0306  -16.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.612            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.0127  -25.2     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 20.253            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.9982  -25.3     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 1.0177  -21.3     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 20.354            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9444  -31.1     0.0     56.8     0.0 ----------------------------------------------------------------------------- 
                            10 18.888            0.0     17.0     0.0 3WNDTR              WND 2       1    -28.4    -8.5  1.000LK          37    80 
                                                                      3WNDTR              WND 2       1    -28.4    -8.5  1.000LK          37    80 
  6033 KABUL NORT_E20.000    6 0.9998  -27.7     0.0     60.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.997            0.0     18.0     0.0   6067 KABUL_NORT_S20.000    6  1    -30.0    -9.0 
                                                                      3WNDTR              WND 2       3    -15.0    -4.5  1.000LK          39    40 
                                                                      3WNDTR              WND 2       1    -15.0    -4.5  1.000LK          39    40 
  6034 KABUL NW_E  20.000    6 1.0088  -26.6     0.0     72.6     0.0 ----------------------------------------------------------------------------- 
                            10 20.176            0.0     22.2     0.0   6117 KABUL NW_E  110.00    6  E1   -24.2    -7.4  1.000UN          51    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -38.7   -11.8  1.000UN          51    80 
                                                                        6117 KABUL NW_E  110.00    6  F3    -9.7    -3.0  1.000UN          51    20 
  6038 KHULM_F     20.000    6 1.0224  -12.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.449            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.0401  -20.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.803            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
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  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.9804  -27.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.608            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9982  -25.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.9998  -27.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.997            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     30.0     9.0 
                                                                      3WNDTR              WND 2       4    -15.0    -4.5  1.000LK          39    40 
                                                                      3WNDTR              WND 2       2    -15.0    -4.5  1.000LK          39    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0283  -22.1     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 20.565            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
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                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
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  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.0083  -24.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 110.92            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0083  -24.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.167            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0000  -25.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0   -20.0   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1     79.0    20.6 
                                                                        6117 KABUL NW_E  110.00    6  E1    50.1    10.6                   45   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1   -66.6    -6.2  1.000UN          42   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2   -66.6    -6.2  1.000UN          42   160 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.0000  -25.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1    -79.0   -20.6 
                                                                        6114 KABUL NW_S  110.00    6  E3    50.1    10.6                   45   114 
                                                                        6114 KABUL NW_S  110.00    6  E4    50.1    10.6                   45   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    41.3     5.2                   36   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2   -66.6    -6.2  1.000UN          42   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0    -0.8  1.000UN           0   330 
  6108 HAYRATAN_E  110.00    6 0.9851   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 108.37            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
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                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9970  -25.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.67            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -50.0   -10.4                   45   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -50.0   -10.4                   45   114 
                                                                        6117 KABUL NW_E  110.00    6  1     61.3    17.2 
                                                                        6118 KABUL_NORT_S110.00    6  E2    38.6     3.6                   34   114 
  6115 KABUL EAST_E110.00    6 0.9676  -27.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.44            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -28.5   -10.6                   28   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -28.5   -10.6                   28   114 
                                                                      3WNDTR              WND 1       1     28.5    10.6  1.000LK          38    80 
                                                                      3WNDTR              WND 1       1     28.5    10.6  1.000LK          38    80 
  6116 KABUL NORT_E110.00    6 0.9907  -25.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 108.97            0.0      0.0   -29.4   6103 CHEMTALA_S  110.00    6  F1   -41.0    -4.9                   37   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -38.4    -3.4                   34   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     20.5    17.2 
                                                                        6163 TARAKHIL_F  110.00    6  E2    28.9    10.5                   27   114 
                                                                      3WNDTR              WND 1       3     15.0     5.0  0.980LK          40    40 
                                                                      3WNDTR              WND 1       1     15.0     5.0  0.980LK          40    40 
  6117 KABUL NW_E  110.00    6 0.9970  -25.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.67            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    24.2     8.0  0.980LK          51    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    38.8    12.8  0.980LK          51    80 
                                                                        6034 KABUL NW_E  20.000    6  F3     9.7     3.2  0.980LK          51    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -50.0   -10.4                   45   114 
                                                                        6114 KABUL NW_S  110.00    6  1    -61.3   -17.2 
                                                                        6116 KABUL NORT_E110.00    6  E1    38.6     3.6                   34   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 0.9907  -25.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 108.97            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -38.4    -3.4                   34   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -20.5   -17.2 
                                                                        6155 TARAKHIL_S  110.00    6  E1    28.9    10.5                   27   114 
                                                                      3WNDTR              WND 1       4     15.0     5.0  0.980LK          40    40 
                                                                      3WNDTR              WND 1       2     15.0     5.0  0.980LK          40    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
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  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
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  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
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  6154 CHARIKAR_F  20.000    6 1.0185  -24.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.371            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9706  -27.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.77            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    28.5    10.6                   27   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -28.5   -10.6                   27   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9706  -27.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.77            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    28.5    10.6                   27   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -28.5   -10.6                   27   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 1.0306  -16.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.73            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -140.7    55.5                   38   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    140.7   -55.5                   38   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
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  6170 CHARIKAR_F  220.00    6 1.0083  -24.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.84            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   100.8     2.3                   26   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
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                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -120.1    -8.5                   31   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.2 
  6171 CHEMTALA_E  220.00    6 1.0027  -23.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 220.59            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -100.0   -11.4 
                                                                        6102 CHEMTALA_E  110.00    6  E1    66.6     7.6  1.000LK          42   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2    66.6     7.6  1.000LK          42   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -33.3    -3.8 
  6172 CHARIKAR_S  220.00    6 1.0083  -24.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.84            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6175 CHEMTALA_S  220.00    6 1.0027  -23.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 220.59            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -100.0   -11.4 
                                                                        6103 CHEMTALA_S  110.00    6  F2    66.6     7.6  1.000LK          42   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     33.3     3.8 
  6177 DOSHI-KHEN_S220.00    6 1.0250  -20.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 225.49            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -123.3    -7.6                   31   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   121.5     7.0                   31   385 
  6178 DOSHI-KHEN_F220.00    6 1.0250  -20.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 225.49            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -123.3    -7.6                   31   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   121.5     7.0                   31   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0083  -24.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.84            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   100.8     2.3                   26   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.2 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -120.1    -8.5                   31   385 
  6185 HIRATAN_E   220.00    6 1.0113   -4.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 222.50            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   148.5   -45.9                   53   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   148.5   -45.9                   53   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -148.5    45.9                   40   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -148.5    45.9                   40   385 
  6188 KHULM_F     220.00    6 1.0224  -12.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   143.3   -52.7                   39   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -143.3    52.7                   39   385 
  6189 KHENJAN_F   20.000    6 1.0250  -20.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.499            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
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  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
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                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0159   -8.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 223.51            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -145.7    49.5                   52   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -145.7    49.5                   52   290 
                                                                        6188 KHULM_F     220.00    6  E4   146.1   -49.5                   39   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   145.4   -49.5                   52   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.0401  -20.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.803            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0401  -20.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 228.83            0.0      0.0  -119.0    101 PK_E_ZIB    220.00    6  2    124.8    -2.6 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -124.8   121.6 
  6199 PULIKHUMRI_S220.00    6 1.0401  -20.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 228.83            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    124.8    -2.6 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.8  1.000LK          68    40 
                                                                        6166 AYBAK_F     220.00    6  1   -138.1    57.8                   37   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -137.4    57.7                   49   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    124.8  -121.6 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
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 Appendix C-285 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9431  -31.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.147            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9431  -31.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.147            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.9992  -27.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.988            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.9992  -27.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.988            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.9992  -27.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.988            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 0.9992  -27.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.988            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012  10:44 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 0.9851   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 108.36            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0045   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 221.00            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   150.0   -43.3                   40   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   150.0   -43.3                   40   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -299.9    86.8  1.000UN          39   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
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                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      MON, JUL 23 2012  10:44 
                        AFGHANISTAN 2010 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0000    0.0   300.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000          -80.8R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    300.2   -80.8  1.000LK          39   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 1.0003  -25.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      0.0    -0.8   6103 CHEMTALA_S  110.00    6  2      0.0     0.8  1.000LK           0   330 
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Figure A-15 Output: 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  22:20 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 1.0479   -5.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.54            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   193.5     9.0                   48   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -193.5    -9.0 
   101 PK_E_ZIB    220.00    6 1.0479   -5.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.54            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   193.5     9.0                   48   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -193.5    -9.0 
   201 CHEM_S_ZIB  220.00    6 1.0034  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 220.75            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    183.6   -20.1 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -183.6    20.1                   48   385 
   301 CHEM_E_ZIB  220.00    6 1.0034  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 220.75            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -183.6    20.1                   48   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    183.6   -20.1 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
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                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  22:20 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
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                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  22:20 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6004 JALALABAD _E6.0000    1 0.9841   -6.9     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9044            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0369   -2.2     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.369            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 1.0487   -7.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.973            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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  6016 BAGHLAN_F   20.000    1 1.0460  -10.4     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.919            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0008   -3.2     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.016            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0042   -4.8     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.084            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.0217  -17.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.434            0.0      0.0     0.0   6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6022 CHEMTALA_E  20.000    6 0.9982  -22.1     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 1.0268  -11.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.535            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  22:20 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0082   -5.0     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.164            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.8547  -36.9     0.0     64.8     0.0 ----------------------------------------------------------------------------- 
                            10 17.094            0.0     19.0     0.0   6070 KABUL_EAST_S20.000    1  1     59.4    18.6 
                                                                      3WNDTR              WND 2       1    -62.1   -18.8  1.000LK          81    80 
                                                                      3WNDTR              WND 2       1    -62.1   -18.8  1.000LK          81    80 
  6033 KABUL NORT_E20.000    6 0.9668  -29.4     0.0     89.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.336            0.0     26.7     0.0   6067 KABUL_NORT_S20.000    6  1     -4.6    -0.8 
                                                                      3WNDTR              WND 2       3    -42.2   -13.0  1.000LK         110    40 
                                                                      3WNDTR              WND 2       1    -42.2   -13.0  1.000LK         110    40 
  6034 KABUL NW_E  20.000    6 1.0115  -23.3     0.0     53.6     0.0 ----------------------------------------------------------------------------- 
                            10 20.230            0.0     12.1     0.0   6117 KABUL NW_E  110.00    6  E1   -17.9    -4.0  1.000UN          37    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -28.6    -6.5  1.000UN          37    80 
                                                                        6117 KABUL NW_E  110.00    6  F3    -7.1    -1.6  1.000UN          37    20 
  6038 KHULM_F     20.000    6 1.0496   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.992            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6040 KUNDUZ NEW_F20.000    1 1.0480   -8.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.959            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
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                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.0485  -11.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.971            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6056 TALUQAN_F   20.000    1 1.0397  -10.1     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.794            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.9364  -27.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.728            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6058 CHEMTALA_S  20.000    6 0.9982  -22.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.2    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.1R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.2                   91    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
 
  6066 JALALABAD _E35.000    1 1.0018   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.063            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.0                   91    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.3  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.9668  -29.4     0.0     79.8     0.0 ----------------------------------------------------------------------------- 
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                            10 19.336            0.0     25.2     0.0   6033 KABUL NORT_E20.000    6  1      4.6     0.8 
                                                                      3WNDTR              WND 2       4    -42.2   -13.0  1.000LK         110    40 
                                                                      3WNDTR              WND 2       2    -42.2   -13.0  1.000LK         110    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0369   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.369            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 0.8547  -36.9     0.0     59.4     0.0 ----------------------------------------------------------------------------- 
                            10 17.094            0.0     18.6     0.0   6032 KABUL EAST_E20.000    6  1    -59.4   -18.6 
                                                                      3WNDTR              WND 2       4      0.0     0.0  1.000LK 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0485  -11.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.971            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
  6080 SAROBI TOW_E35.000    1 1.0100    2.5    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.9R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.9  1.000LK          81    30 
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  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0045   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.49            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  22:20 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6097 BRESHNA KO_E110.00    1 0.9930   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.23            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.0115  -17.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 111.26            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0115  -17.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.230            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0000  -21.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0   -60.0   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    153.8    29.5 
                                                                        6117 KABUL NW_E  110.00    6  E1    86.4     6.0                   76   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -122.2    11.6  1.000UN          77   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -122.2    11.6  1.000UN          77   160 
  6103 CHEMTALA_S  110.00    6 1.0000  -21.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -153.8   -29.5 
                                                                        6114 KABUL NW_S  110.00    6  E3    86.4     6.0                   76   114 
                                                                        6114 KABUL NW_S  110.00    6  E4    86.4     6.0                   76   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    98.9     3.1                   87   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -122.2    11.6  1.000UN          77   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     1.4  1.000UN           0   330 
  6108 HAYRATAN_E  110.00    6 1.0324    6.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.56            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0056   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.61            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.4  1.000LK          25    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -9.0                   26   114 
  6112 KABUL EAST_S110.00    1 0.8547  -36.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 94.017            0.0      0.0     0.0 3WNDTR              WND 1       4      0.0     0.0  1.000LK 
 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9960  -22.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -86.1    -5.4                   76   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -86.1    -5.4                   76   114 
                                                                        6117 KABUL NW_E  110.00    6  1     69.9     9.3 
                                                                        6118 KABUL_NORT_S110.00    6  E2   102.4     1.5                   90   114 
  6115 KABUL EAST_E110.00    6 0.9190  -27.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 101.08            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -62.5   -30.9                   67   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -62.5   -30.9                   67   114 
                                                                      3WNDTR              WND 1       1     62.5    30.9  1.000LK          87    80 
                                                                      3WNDTR              WND 1       1     62.5    30.9  1.000LK          87    80 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6116 KABUL NORT_E110.00    6 0.9823  -24.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 108.06            0.0      0.0  -144.7   6103 CHEMTALA_S  110.00    6  F1   -97.2     0.6                   87   114 
                                                                        6117 KABUL NW_E  110.00    6  E1  -101.0     1.6                   90   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     48.6    72.1 
                                                                        6163 TARAKHIL_F  110.00    6  E2    64.9    35.8                   66   114 
                                                                      3WNDTR              WND 1       3     42.4    17.3  0.980LK         114    40 
                                                                      3WNDTR              WND 1       1     42.4    17.3  0.980LK         114    40 
  6117 KABUL NW_E  110.00    6 0.9960  -22.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    17.9     4.4  0.980LK          37    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    28.6     7.0  0.980LK          37    80 
                                                                        6034 KABUL NW_E  20.000    6  F3     7.2     1.7  0.980LK          37    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -86.1    -5.4                   76   114 
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                                                                        6114 KABUL NW_S  110.00    6  1    -69.9    -9.3 
                                                                        6116 KABUL NORT_E110.00    6  E1   102.4     1.5                   90   114 
  6118 KABUL_NORT_S110.00    6 0.9823  -24.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 108.06            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2  -101.0     1.6                   90   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -48.6   -72.1 
                                                                        6155 TARAKHIL_S  110.00    6  E1    64.9    35.8                   66   114 
                                                                      3WNDTR              WND 1       4     42.4    17.3  0.980LK         114    40 
                                                                      3WNDTR              WND 1       2     42.4    17.3  0.980LK         114    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0176   -1.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.94            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.2  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.1                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.1                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.5    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.9R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     2.9  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0453   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.98            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.6                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -32.8    -7.8 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     3.3    -0.8                    3   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    49.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           36.0R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     49.2    36.0  1.000UN          51   120 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6141 NAGHLO_E    110.00    1 1.0453   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.98            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     32.8     7.8 
                                                                        6140 NAGHLO_E    20.000    2  1    -49.2   -34.6  1.030LK          50   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    27.6                   26   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     3.3    -0.8                    3   114 
  6142 PUL-E-CHAR_S110.00    1 1.0430   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.73            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1      0.0     0.0 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1    -3.3    -1.1                    3   114 
  6143 PULL-E-CHA_F110.00    1 1.0430   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                            10 114.73            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      0.0     0.0 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -3.3    -1.1                    3   114 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 1.0217  -17.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.434            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9270  -27.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 101.97            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    62.8    31.6                   67   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -62.8   -31.6                   67   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6160 SUROBI_E    110.00    1 1.0318   -1.1     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.49            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -27.7                   26   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.5                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.5                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.6  1.000LK          83    30 
  6163 TARAKHIL_F  110.00    6 0.9270  -27.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 101.97            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    62.8    31.6                   67   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -62.8   -31.6                   67   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6166 AYBAK_F     220.00    6 1.0487   -7.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 230.70            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -141.7    35.2                   36   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    141.7   -35.2                   36   385 
  6167 BAGHLAN_F   220.00    1 1.0501   -9.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 231.01            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
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                                                                        6190 KUNDUZ NEW_E220.00    1  1    -59.3     7.5                   15   385 
                                                                        6190 KUNDUZ NEW_E220.00    1  2    -59.3     7.5                   15   385 
                                                                        6198 PULI KHUMR_E220.00    6  2     54.7    -9.0                   14   385 
                                                                        6198 PULI KHUMR_E220.00    6  F2    54.7    -9.0                   14   385 
  6170 CHARIKAR_F  220.00    6 1.0115  -17.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 222.53            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   186.6   -11.2                   48   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -186.6    11.2                   48   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1      0.0     0.0 
  6171 CHEMTALA_E  220.00    6 0.9975  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 219.44            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -183.6     0.1 
                                                                        6102 CHEMTALA_E  110.00    6  E1   122.4    -0.1  1.000LK          77   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   122.4    -0.1  1.000LK          77   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -61.2     0.0 
  6172 CHARIKAR_S  220.00    6 1.0115  -17.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 222.53            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1      0.0     0.0 
  6175 CHEMTALA_S  220.00    6 0.9975  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 219.44            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -183.6     0.1 
                                                                        6103 CHEMTALA_S  110.00    6  F2   122.4    -0.1  1.000LK          77   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     61.2     0.0 
  6177 DOSHI-KHEN_S220.00    6 1.0268  -11.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 225.89            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -190.1     1.0                   48   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1      0.0     0.0 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   190.1    -1.0                   48   385 
  6178 DOSHI-KHEN_F220.00    6 1.0268  -11.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 225.89            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -190.1     1.0                   48   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   190.1    -1.0                   48   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      0.0     0.0 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0115  -17.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 222.53            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   186.6   -11.2                   48   385 
                                                                        6170 CHARIKAR_F  220.00    6  1      0.0     0.0 
                                                                        6172 CHARIKAR_S  220.00    6  1      0.0     0.0 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -186.6    11.2                   48   385 
  6185 HIRATAN_E   220.00    6 1.0542    3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 231.93            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   148.6   -30.6                   50   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   148.6   -30.6                   50   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -148.6    30.6                   37   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -148.6    30.6                   37   385 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6188 KHULM_F     220.00    6 1.0496   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 230.91            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   144.1   -33.8                   37   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -144.1    33.8                   37   385 
  6189 KHENJAN_F   20.000    6 1.0268  -11.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.535            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
  6190 KUNDUZ NEW_E220.00    1 1.0499   -8.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 230.97            0.0      0.0    33.1   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1     59.6   -13.8                   15   385 
                                                                        6167 BAGHLAN_F   220.00    1  2     59.6   -13.8                   15   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -72.5    -2.3                   18   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F2   -72.5    -2.3                   18   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.9                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0515    0.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 231.33            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -146.2    32.3                   49   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -146.2    32.3                   49   290 
                                                                        6188 KHULM_F     220.00    6  E4   146.5   -32.3                   37   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   145.8   -32.3                   49   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.0485  -11.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.971            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0485  -11.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 230.68            0.0      0.0   -55.0    101 PK_E_ZIB    220.00    6  2    193.5   -11.2 
                                                                        6167 BAGHLAN_F   220.00    1  2    -54.5     2.4                   14   385 
                                                                        6167 BAGHLAN_F   220.00    1  F2   -54.5     2.4                   14   385 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1    -84.6    61.4 
  6199 PULIKHUMRI_S220.00    6 1.0485  -11.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 230.68            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    193.5   -11.2 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6166 AYBAK_F     220.00    6  1   -139.4    36.3                   36   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -138.7    36.3                   47   290 
                                                                        6198 PULI KHUMR_E220.00    6  1     84.6   -61.4 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
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                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0555   -6.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 232.21            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    72.9    -4.5                   18   385 
                                                                        6190 KUNDUZ NEW_E220.00    1  F2    72.9    -4.5                   18   385 
                                                                        7007 SANGTUDA_F  220.00    4  I1   -74.0     4.2                   18   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -74.0     4.2                   18   385 
  6207 TALUQAN_F   220.00    1 1.0498   -8.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 230.96            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
  6229 KABUL EAST_E15.000    1 0.8547  -36.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 12.820            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0068    2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0407            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.8517  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 12.775            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.8517  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 12.775            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.9649  -30.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.474            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.9649  -30.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.474            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.9649  -30.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.474            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
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  6272 KABUL NORT_E15.000    6 0.9649  -30.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.474            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6273 BRESHNA KO_E15.000    1 1.0037   -5.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.055            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0037   -5.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.055            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0433   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.77            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  E1    -3.3    -0.9                    3   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1     3.3     0.9                    3   114 
  6301 KBLE-NAG_PC2110.00    1 1.0433   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.77            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -3.3    -0.9                    3   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     3.3     0.9                    3   114 
  6302 BRESH-SUR_B1110.00    1 1.0047   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.52            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0047   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.52            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0163   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.80            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.2                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.3                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0163   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.80            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.2                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.3                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0324    6.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 113.56            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
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  7007 SANGTUDA_F  220.00    4 1.0576   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 232.66            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I1    74.9   -17.1                   19   385 
                                                                        6205 SHIRKHANBA_F220.00    1  I2    74.9   -17.1                   19   385 
                                                                        7040 SANGTUDA    20.000    1  1   -149.8    34.1  1.000UN          51   300 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      FRI, JUL 27 2012  22:20 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7010 SURKHAN_E   220.00    6 1.0527    6.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 231.60            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   149.9   -29.6                   38   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   149.9   -29.6                   38   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -299.8    59.4  1.000UN          38   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    7.7   300.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000          -54.2R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    300.0   -54.2  1.000LK          38   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0   150.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000          -27.1R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1    150.1   -27.1  1.000LK          51   300 
 
  8001 KABUL-SVC   20.000    1 0.9995  -21.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.991            0.0      0.0     1.4   6103 CHEMTALA_S  110.00    6  2      0.0    -1.4  1.000LK           0   330 
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Figure A-16 Output 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 1.0098  -28.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 222.15            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   232.4   -36.4                   61   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -232.4    36.4 
   101 PK_E_ZIB    220.00    6 1.0098  -28.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 222.15            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   232.4   -36.4                   61   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -232.4    36.4 
   201 CHEM_S_ZIB  220.00    6 1.0608  -50.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 233.37            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    196.8   -99.2 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -196.8    99.2                   54   385 
   301 CHEM_E_ZIB  220.00    6 1.0608  -50.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 233.37            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -196.8    99.2                   54   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    196.8   -99.2 
  4011 KANDAHAR_F  220.00    2 1.1759  -44.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 258.70            0.0      0.0     0.0   4025 QALAT_F     220.00    2  F1     0.0     0.0                    0   343 
                                                                        4025 QALAT_F     220.00    2  F2     0.0     0.0                    0   343 
  4025 QALAT_F     220.00    2 1.1649  -44.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 256.27            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0   -31.5                    8   343 
                                                                        4011 KANDAHAR_F  220.00    2  F2     0.0   -31.5                    8   343 
                                                                        6586 SHAH JOY_F  220.00    2  F1     0.0    31.5                    8   343 
                                                                        6586 SHAH JOY_F  220.00    2  F2     0.0    31.5                    8   343 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
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                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
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                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
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                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 1.0186  -29.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.372            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.0373  -45.2     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 20.745            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.9982  -49.8     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 1.0071  -37.8     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 20.142            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9382  -58.1     0.0     70.4     0.0 ----------------------------------------------------------------------------- 
                            10 18.764            0.0     20.7     0.0 3WNDTR              WND 2       1    -35.2   -10.3  1.000LK          46    80 
                                                                      3WNDTR              WND 2       1    -35.2   -10.3  1.000LK          46    80 
  6033 KABUL NORT_E20.000    6 0.9885  -55.8     0.0    140.4     0.0 ----------------------------------------------------------------------------- 
                            10 19.771            0.0     43.5     0.0   6067 KABUL_NORT_S20.000    6  1    -70.2   -21.7 
                                                                      3WNDTR              WND 2       3    -35.1   -10.9  1.000LK          92    40 
                                                                      3WNDTR              WND 2       1    -35.1   -10.9  1.000LK          92    40 
  6034 KABUL NW_E  20.000    6 1.0055  -51.8     0.0    164.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.109            0.0     50.3     0.0   6117 KABUL NW_E  110.00    6  E1   -30.5    -9.3  1.000UN          64    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -48.9   -14.9  1.000UN          64    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -12.2    -3.7  1.000UN          64    20 
                                                                        6117 KABUL NW_E  110.00    6  F4   -73.3   -22.3  1.000UN          64   120 
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  6038 KHULM_F     20.000    6 1.0102  -21.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.203            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.0400  -36.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.800            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.9810  -53.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.619            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9982  -49.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 



 Appendix C-310 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.9885  -55.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.771            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     70.2    21.7 
                                                                      3WNDTR              WND 2       4    -35.1   -10.9  1.000LK          92    40 
                                                                      3WNDTR              WND 2       2    -35.1   -10.9  1.000LK          92    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0281  -38.1     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 20.562            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.0325  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 113.58            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0325  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.651            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
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  6102 CHEMTALA_E  110.00    6 1.0000  -49.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0  -160.0   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    154.4   170.6 
                                                                        6117 KABUL NW_E  110.00    6  E1   101.6     0.1                   89   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -130.1    -6.0  1.000UN          81   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -130.1    -6.0  1.000UN          81   160 
  6103 CHEMTALA_S  110.00    6 1.0000  -49.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -154.4  -170.6 
                                                                        6114 KABUL NW_S  110.00    6  E3   101.6     0.1                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   101.6     0.1                   89   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    77.0   -22.0                   70   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -130.1    -6.0  1.000UN          81   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.2   197.1  1.000UN          60   330 
  6108 HAYRATAN_E  110.00    6 1.0276   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.04            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9960  -50.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -101.2     0.9                   89   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -101.2     0.9                   89   114 
                                                                        6117 KABUL NW_E  110.00    6  1    133.1    27.4 
                                                                        6118 KABUL_NORT_S110.00    6  E2    69.2   -29.1                   66   114 
  6115 KABUL EAST_E110.00    6 0.9674  -53.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.41            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -35.3   -13.6                   34   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -35.3   -13.6                   34   114 
                                                                      3WNDTR              WND 1       1     35.3    13.6  1.000LK          47    80 
                                                                      3WNDTR              WND 1       1     35.3    13.6  1.000LK          47    80 
  6116 KABUL NORT_E110.00    6 0.9967  -51.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.63            0.0      0.0  -168.9   6103 CHEMTALA_S  110.00    6  F1   -75.9    24.3                   70   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -68.4    30.7                   66   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     37.9    72.3 
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                                                                        6163 TARAKHIL_F  110.00    6  E2    36.0    14.1                   34   114 
                                                                      3WNDTR              WND 1       3     35.2    13.8  0.980LK          94    40 
                                                                      3WNDTR              WND 1       1     35.2    13.8  0.980LK          94    40 
  6117 KABUL NW_E  110.00    6 0.9960  -50.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    30.6    10.3  0.980LK          65    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    48.9    16.5  0.980LK          65    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    12.2     4.1  0.980LK          65    20 
                                                                        6034 KABUL NW_E  20.000    6  F4    73.4    24.8  0.980LK          65   120 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -101.2     0.9                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -133.1   -27.4 
                                                                        6116 KABUL NORT_E110.00    6  E1    69.2   -29.1                   66   114 
  6118 KABUL_NORT_S110.00    6 0.9967  -51.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.63            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -68.4    30.7                   66   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -37.9   -72.3 
                                                                        6155 TARAKHIL_S  110.00    6  E1    36.0    14.1                   34   114 
                                                                      3WNDTR              WND 1       4     35.2    13.8  0.980LK          94    40 
                                                                      3WNDTR              WND 1       2     35.2    13.8  0.980LK          94    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 1.0430  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.860            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9711  -53.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.83            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    35.4    13.6                   34   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -35.4   -13.6                   34   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
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                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9711  -53.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                            10 106.83            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    35.4    13.6                   34   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -35.4   -13.6                   34   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 1.0186  -29.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.09            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -254.6    97.8                   70   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    254.6   -97.8                   70   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
  6170 CHARIKAR_F  220.00    6 1.0325  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 227.16            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   200.6   -86.0                   55   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -219.8    79.8                   59   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.2 
  6171 CHEMTALA_E  220.00    6 1.0115  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 222.53            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -196.8    73.7 
                                                                        6102 CHEMTALA_E  110.00    6  E1   130.3    18.9  1.000LK          82   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   130.3    18.9  1.000LK          82   160 
                                                                        6174 DASHT BARC_F220.00    1  F1     1.2  -102.1                   29   343 
                                                                        6174 DASHT BARC_F220.00    1  F2     1.2  -102.1                   29   343 
                                                                        6175 CHEMTALA_S  220.00    6  1    -66.4    92.7 
  6172 CHARIKAR_S  220.00    6 1.0325  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 227.16            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6174 DASHT BARC_F220.00    1 1.0216  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 224.76            0.0      0.0     0.0   6171 CHEMTALA_E  220.00    6  F1    -1.1   100.2                   29   343 
                                                                        6171 CHEMTALA_E  220.00    6  F2    -1.1   100.2                   29   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1     1.1  -100.2                   29   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F2     1.1  -100.2                   29   343 
  6175 CHEMTALA_S  220.00    6 1.0115  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 222.53            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -196.8    73.7 
                                                                        6103 CHEMTALA_S  110.00    6  F2   130.3    18.9  1.000LK          82   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     66.4   -92.7 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6177 DOSHI-KHEN_S220.00    6 1.0145  -36.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 223.18            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -226.9    58.5                   60   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   225.1   -59.1                   60   385 
  6178 DOSHI-KHEN_F220.00    6 1.0145  -36.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 223.18            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -226.9    58.5                   60   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   225.1   -59.1                   60   385 
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                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0325  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 227.16            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   200.6   -86.0                   55   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.2 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -219.8    79.8                   59   385 
  6184 GHAZNI_F    220.00    1 1.0943  -44.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 240.76            0.0      0.0     0.0   6320 SAYEDABAD_F 220.00    1  F1    -0.4    79.3                   21   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F2    -0.4    79.3                   21   343 
                                                                        6325 QUARABAGH_F 220.00    2  F1     0.4   -79.3                   21   343 
                                                                        6325 QUARABAGH_F 220.00    2  F2     0.4   -79.3                   21   343 
  6185 HIRATAN_E   220.00    6 1.0334   -7.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 227.35            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   280.3   -17.3                   94   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   280.3   -17.3                   94   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -280.3    17.3                   71   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -280.3    17.3                   71   385 
  6188 KHULM_F     220.00    6 1.0102  -21.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 222.24            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   263.3   -71.1                   70   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -263.3    71.1                   70   385 
  6189 KHENJAN_F   20.000    6 1.0145  -36.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.289            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0153  -14.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 223.38            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -271.5    43.9                   93   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -271.5    43.9                   93   290 
                                                                        6188 KHULM_F     220.00    6  E4   272.2   -43.9                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   270.9   -44.0                   93   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6196 PULI KHUMR_S20.000    6 1.0400  -36.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.800            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0400  -36.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 228.80            0.0      0.0  -119.0    101 PK_E_ZIB    220.00    6  2    232.4   -68.5 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -232.4   187.4 
  6199 PULIKHUMRI_S220.00    6 1.0400  -36.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 228.80            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    232.4   -68.5 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.8  1.000LK          68    40 
                                                                        6166 AYBAK_F     220.00    6  1   -246.0   123.7                   69   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -244.8   123.4                   91   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    232.4  -187.4 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9367  -58.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.050            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9367  -58.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.050            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.9870  -56.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.9870  -56.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.9870  -56.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 0.9870  -56.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
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                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6315 MAYDAN SHAR 220.00    1 1.0393  -44.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 228.65            0.0      0.0     0.0   6174 DASHT BARC_F220.00    1  F1    -0.9    96.3                   27   343 
                                                                        6174 DASHT BARC_F220.00    1  F2    -0.9    96.3                   27   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F1     0.9   -96.3                   27   343 
                                                                        6320 SAYEDABAD_F 220.00    1  F2     0.9   -96.3                   27   343 
  6320 SAYEDABAD_F 220.00    1 1.0670  -44.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 234.74            0.0      0.0     0.0   6184 GHAZNI_F    220.00    1  F1     0.7   -88.8                   24   343 
                                                                        6184 GHAZNI_F    220.00    1  F2     0.7   -88.8                   24   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1    -0.7    88.8                   24   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F2    -0.7    88.8                   24   343 
  6325 QUARABAGH_F 220.00    2 1.1169  -44.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 245.71            0.0      0.0     0.0   6184 GHAZNI_F    220.00    1  F1    -0.3    69.2                   18   343 
                                                                        6184 GHAZNI_F    220.00    1  F2    -0.3    69.2                   18   343 
                                                                        6330 GELAN_F     220.00    2  F1     0.3   -69.2                   18   343 
                                                                        6330 GELAN_F     220.00    2  F2     0.3   -69.2                   18   343 
  6330 GELAN_F     220.00    2 1.1365  -44.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 250.02            0.0      0.0     0.0   6325 QUARABAGH_F 220.00    2  F1    -0.1    57.8                   15   343 
                                                                        6325 QUARABAGH_F 220.00    2  F2    -0.1    57.8                   15   343 
                                                                        6586 SHAH JOY_F  220.00    2  F2     0.1   -57.8                   15   343 
                                                                        6586 SHAH JOY_F  220.00    2  G2     0.1   -57.8                   15   343 
  6586 SHAH JOY_F  220.00    2 1.1459  -44.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 252.09            0.0      0.0     0.0   4025 QALAT_F     220.00    2  F1     0.1   -50.9                   13   343 
                                                                        4025 QALAT_F     220.00    2  F2     0.1   -50.9                   13   343 
                                                                        6330 GELAN_F     220.00    2  F2    -0.1    50.9                   13   343 
                                                                        6330 GELAN_F     220.00    2  G2    -0.1    50.9                   13   343 
  7001 AMU_E       110.00    6 1.0276   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 113.03            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 



 Appendix C-320 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0478   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.53            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   284.9     3.1                   71   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   284.9     3.1                   71   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -569.7    -5.9  1.000UN          71   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:52 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   570.4      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           24.4R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    570.4    24.4  1.000LK          71   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.9324  -49.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.648            0.0      0.0   183.8   6103 CHEMTALA_S  110.00    6  2      0.0  -183.8  1.000LK          56   330 
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Figure A-17 Output 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:54 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9897  -29.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 217.74            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   232.2   -29.8                   61   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -232.2    29.8 
   101 PK_E_ZIB    220.00    6 0.9897  -29.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 217.74            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   232.2   -29.8                   61   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -232.2    29.8 
   201 CHEM_S_ZIB  220.00    6 1.0344  -51.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 227.57            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    196.0   -96.7 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -196.0    96.7                   55   385 
   301 CHEM_E_ZIB  220.00    6 1.0344  -51.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 227.57            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -196.0    96.7                   55   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    196.0   -96.7 
  4011 KANDAHAR_F  220.00    2 1.1458  -45.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 252.07            0.0      0.0     0.0   4025 QALAT_F     220.00    2  F1     0.0     0.0                    0   343 
 
  4025 QALAT_F     220.00    2 1.1350  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 249.70            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0   -29.9                    8   343 
                                                                        6586 SHAH JOY_F  220.00    2  F1     0.0    29.9                    8   343 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
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                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:54 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
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                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:54 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
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  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9992  -29.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.984            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.0112  -46.2     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 20.225            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6022 CHEMTALA_E  20.000    6 0.9982  -50.9     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      2.6     0.0   6058 CHEMTALA_S  20.000    6  1     -4.2    -1.3 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2    -1.3  1.000UN          11    40 
  6026 KHENJAN_F   20.000    6 0.9835  -38.4     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 19.669            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9382  -59.1     0.0     70.4     0.0 ----------------------------------------------------------------------------- 
                            10 18.764            0.0     20.7     0.0 3WNDTR              WND 2       1    -35.2   -10.3  1.000LK          46    80 
                                                                      3WNDTR              WND 2       1    -35.2   -10.3  1.000LK          46    80 
  6033 KABUL NORT_E20.000    6 0.9885  -56.8     0.0    140.4     0.0 ----------------------------------------------------------------------------- 
                            10 19.771            0.0     43.5     0.0   6067 KABUL_NORT_S20.000    6  1    -70.2   -21.7 
                                                                      3WNDTR              WND 2       3    -35.1   -10.9  1.000LK          92    40 
                                                                      3WNDTR              WND 2       1    -35.1   -10.9  1.000LK          92    40 
  6034 KABUL NW_E  20.000    6 1.0055  -52.8     0.0    164.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.109            0.0     50.3     0.0   6117 KABUL NW_E  110.00    6  E1   -30.5    -9.3  1.000UN          64    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -48.9   -14.9  1.000UN          64    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -12.2    -3.7  1.000UN          64    20 
                                                                        6117 KABUL NW_E  110.00    6  F4   -73.3   -22.3  1.000UN          64   120 
  6038 KHULM_F     20.000    6 0.9951  -22.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 19.902            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.0170  -37.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.339            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6057 TARAKHIL_F  20.000    6 0.9810  -54.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.619            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9982  -50.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.964            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2     1.3 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2    -1.3  1.000UN          11    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.9885  -56.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.771            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     70.2    21.7 
                                                                      3WNDTR              WND 2       4    -35.1   -10.9  1.000LK          92    40 
                                                                      3WNDTR              WND 2       2    -35.1   -10.9  1.000LK          92    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0048  -38.8     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 20.096            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 



 Appendix C-328 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.0069  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 110.76            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0069  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.139            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
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  6102 CHEMTALA_E  110.00    6 1.0000  -50.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0  -160.0   6022 CHEMTALA_E  20.000    6  E2     4.2     1.3  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    154.3   102.4 
                                                                        6117 KABUL NW_E  110.00    6  E1   101.6     0.1                   89   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -130.0    28.1  1.000UN          83   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -130.0    28.1  1.000UN          83   160 
  6103 CHEMTALA_S  110.00    6 1.0000  -50.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2     1.3  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -154.3  -102.4 
                                                                        6114 KABUL NW_S  110.00    6  E3   101.6     0.1                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   101.6     0.1                   89   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    77.0   -22.0                   70   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -130.0    28.1  1.000UN          83   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0    94.8  1.000UN          29   330 
  6108 HAYRATAN_E  110.00    6 1.0263   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.89            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9960  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -101.2     0.9                   89   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -101.2     0.9                   89   114 
                                                                        6117 KABUL NW_E  110.00    6  1    133.1    27.4 
                                                                        6118 KABUL_NORT_S110.00    6  E2    69.2   -29.1                   66   114 
  6115 KABUL EAST_E110.00    6 0.9674  -54.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.41            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -35.3   -13.6                   34   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -35.3   -13.6                   34   114 
                                                                      3WNDTR              WND 1       1     35.3    13.6  1.000LK          47    80 
                                                                      3WNDTR              WND 1       1     35.3    13.6  1.000LK          47    80 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6116 KABUL NORT_E110.00    6 0.9967  -52.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.63            0.0      0.0  -168.9   6103 CHEMTALA_S  110.00    6  F1   -75.9    24.3                   70   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -68.4    30.7                   66   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     37.9    72.3 
                                                                        6163 TARAKHIL_F  110.00    6  E2    36.0    14.1                   34   114 
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                                                                      3WNDTR              WND 1       3     35.2    13.8  0.980LK          94    40 
                                                                      3WNDTR              WND 1       1     35.2    13.8  0.980LK          94    40 
  6117 KABUL NW_E  110.00    6 0.9960  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.56            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    30.6    10.3  0.980LK          65    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    48.9    16.5  0.980LK          65    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    12.2     4.1  0.980LK          65    20 
                                                                        6034 KABUL NW_E  20.000    6  F4    73.4    24.8  0.980LK          65   120 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -101.2     0.9                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -133.1   -27.4 
                                                                        6116 KABUL NORT_E110.00    6  E1    69.2   -29.1                   66   114 
  6118 KABUL_NORT_S110.00    6 0.9967  -52.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.63            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -68.4    30.7                   66   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -37.9   -72.3 
                                                                        6155 TARAKHIL_S  110.00    6  E1    36.0    14.1                   34   114 
                                                                      3WNDTR              WND 1       4     35.2    13.8  0.980LK          94    40 
                                                                      3WNDTR              WND 1       2     35.2    13.8  0.980LK          94    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:54 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 1.0171  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.342            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9711  -54.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.83            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    35.4    13.6                   34   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -35.4   -13.6                   34   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9711  -54.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.83            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    35.4    13.6                   34   114 
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                                                                        6116 KABUL NORT_E110.00    6  E2   -35.4   -13.6                   34   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6166 AYBAK_F     220.00    6 0.9992  -29.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 219.82            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -254.5    88.7                   70   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    254.5   -88.7                   70   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
  6170 CHARIKAR_F  220.00    6 1.0069  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.52            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   200.0   -82.4                   56   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -219.2    76.1                   60   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.2 
  6171 CHEMTALA_E  220.00    6 0.9856  -44.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 216.83            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -196.0    70.4 
                                                                        6102 CHEMTALA_E  110.00    6  E1   130.3   -14.6  1.000LK          82   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   130.3   -14.6  1.000LK          82   160 
                                                                        6174 DASHT BARC_F220.00    1  F1     1.2   -97.0                   29   343 
                                                                        6175 CHEMTALA_S  220.00    6  1    -65.7    55.8 
  6172 CHARIKAR_S  220.00    6 1.0069  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.52            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6174 DASHT BARC_F220.00    1 0.9954  -44.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 219.00            0.0      0.0     0.0   6171 CHEMTALA_E  220.00    6  F1    -1.1    95.1                   28   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1     1.1   -95.1                   28   343 
  6175 CHEMTALA_S  220.00    6 0.9856  -44.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 216.83            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -196.0    70.4 
                                                                        6103 CHEMTALA_S  110.00    6  F2   130.3   -14.6  1.000LK          82   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     65.7   -55.8 
  6177 DOSHI-KHEN_S220.00    6 0.9910  -37.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 218.02            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -226.5    53.3                   61   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   224.7   -53.9                   61   385 
  6178 DOSHI-KHEN_F220.00    6 0.9910  -37.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 218.02            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -226.5    53.3                   61   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   224.7   -53.9                   61   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0069  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.52            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   200.0   -82.4                   56   385 
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                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.2 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -219.2    76.1                   60   385 
  6184 GHAZNI_F    220.00    1 1.0663  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 234.58            0.0      0.0     0.0   6320 SAYEDABAD_F 220.00    1  F1    -0.4    75.3                   21   343 
                                                                        6325 QUARABAGH_F 220.00    2  F1     0.4   -75.3                   21   343 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:54 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6185 HIRATAN_E   220.00    6 1.0282   -7.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.21            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   280.5    -6.4                   94   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   280.5    -6.4                   94   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -280.5     6.4                   71   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -280.5     6.4                   71   385 
  6188 KHULM_F     220.00    6 0.9951  -22.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 218.92            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   263.3   -61.2                   71   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -263.3    61.2                   71   385 
  6189 KHENJAN_F   20.000    6 0.9910  -37.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.820            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0051  -14.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 221.13            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -271.7    33.5                   94   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -271.7    33.5                   94   290 
                                                                        6188 KHULM_F     220.00    6  E4   272.3   -33.4                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   271.0   -33.6                   94   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.0170  -37.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.339            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0170  -37.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 223.73            0.0      0.0  -113.8    101 PK_E_ZIB    220.00    6  2    232.2   -62.8 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -232.2   176.6 
  6199 PULIKHUMRI_S220.00    6 1.0170  -37.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             8 223.73            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    232.2   -62.8 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.9  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -245.8   115.4                   69   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -244.5   115.1                   92   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    232.2  -176.6 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:54 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9367  -59.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                            10 14.050            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9367  -59.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.050            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.9870  -57.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.9870  -57.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.9870  -57.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:54 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6272 KABUL NORT_E15.000    6 0.9870  -57.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.804            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  6315 MAYDAN SHAR 220.00    1 1.0127  -44.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 222.79            0.0      0.0     0.0   6174 DASHT BARC_F220.00    1  F1    -0.9    91.4                   26   343 
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                                                                        6320 SAYEDABAD_F 220.00    1  F1     0.9   -91.4                   26   343 
  6320 SAYEDABAD_F 220.00    1 1.0396  -45.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 228.72            0.0      0.0     0.0   6184 GHAZNI_F    220.00    1  F1     0.6   -84.3                   24   343 
                                                                        6315 MAYDAN SHAR 220.00    1  F1    -0.6    84.3                   24   343 
  6325 QUARABAGH_F 220.00    2 1.0882  -45.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 239.41            0.0      0.0     0.0   6184 GHAZNI_F    220.00    1  F1    -0.3    65.7                   18   343 
                                                                        6330 GELAN_F     220.00    2  F1     0.3   -65.7                   18   343 
  6330 GELAN_F     220.00    2 1.1073  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 243.61            0.0      0.0     0.0   6325 QUARABAGH_F 220.00    2  F1    -0.1    54.8                   14   343 
                                                                        6586 SHAH JOY_F  220.00    2  G2     0.1   -54.8                   14   343 
  6586 SHAH JOY_F  220.00    2 1.1165  -45.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 245.63            0.0      0.0     0.0   4025 QALAT_F     220.00    2  F1     0.1   -48.3                   13   343 
                                                                        6330 GELAN_F     220.00    2  G2    -0.1    48.3                   13   343 
  7001 AMU_E       110.00    6 1.0263   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.89            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:54 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0465   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.23            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   285.1    14.2                   71   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   285.1    14.2                   71   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -570.2   -28.1  1.000UN          71   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
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  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   570.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           46.7R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    570.9    46.7  1.000LK          72   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:54 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.9675  -50.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.350            0.0      0.0    91.7   6103 CHEMTALA_S  110.00    6  2      0.0   -91.7  1.000LK          28   330 
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Figure A-18 Output 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9469  -27.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 208.33            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   215.1    -0.5                   59   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -215.1     0.5 
   101 PK_E_ZIB    220.00    6 0.9469  -27.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 208.33            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   215.1    -0.5                   59   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -215.1     0.5 
   201 CHEM_S_ZIB  220.00    6 0.9446  -50.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 207.81            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    180.0   -64.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -180.0    64.6                   53   385 
   301 CHEM_E_ZIB  220.00    6 0.9446  -50.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 207.81            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -180.0    64.6                   53   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    180.0   -64.6 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
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  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
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                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9540  -28.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.080            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 0.9333  -44.9     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 18.666            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.9241  -46.0     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 18.482            0.0      2.6    -8.5   6058 CHEMTALA_S  20.000    6  1     -4.2     3.0 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2     3.0  1.000UN          13    40 
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  6026 KHENJAN_F   20.000    6 0.9231  -36.8     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 18.463            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.8507  -55.3     0.0     67.2     0.0 ----------------------------------------------------------------------------- 
                            10 17.014            0.0     19.0     0.0 3WNDTR              WND 2       1    -33.6    -9.5  1.000LK          44    80 
                                                                      3WNDTR              WND 2       1    -33.6    -9.5  1.000LK          44    80 
  6033 KABUL NORT_E20.000    6 0.9020  -52.4     0.0    128.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.040            0.0     39.4     0.0   6067 KABUL_NORT_S20.000    6  1    -64.0   -19.7 
                                                                      3WNDTR              WND 2       3    -32.0    -9.8  1.000LK          84    40 
                                                                      3WNDTR              WND 2       1    -32.0    -9.8  1.000LK          84    40 
  6034 KABUL NW_E  20.000    6 0.9134  -49.6     0.0    150.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.268            0.0     46.4     0.0   6117 KABUL NW_E  110.00    6  E1   -50.0   -15.5  1.000UN         105    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -80.0   -24.8  1.000UN         105    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -20.0    -6.2  1.000UN         105    20 
  6038 KHULM_F     20.000    6 0.9640  -20.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.280            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 0.9567  -35.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.135            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.8939  -49.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 17.877            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.9241  -46.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.482            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2    -3.0 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2     3.0  1.000UN          13    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.9020  -52.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.040            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     64.0    19.7 
                                                                      3WNDTR              WND 2       4    -32.0    -9.8  1.000LK          84    40 
                                                                      3WNDTR              WND 2       2    -32.0    -9.8  1.000LK          84    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
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                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 0.9437  -37.4     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 18.874            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
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                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 0.9303  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 102.33            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 0.9303  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 18.606            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 0.9203  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 101.23            0.0      0.0  -110.1   6022 CHEMTALA_E  20.000    6  E2     4.2    -3.0  1.000LK          13    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    142.2    38.5 
                                                                        6117 KABUL NW_E  110.00    6  E1    93.4     9.2                   89   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -119.9    32.6  1.000UN          78   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -119.9    32.6  1.000UN          78   160 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 0.9203  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 101.23            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2    -3.0  1.000LK          13    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -142.2   -38.5 
                                                                        6114 KABUL NW_S  110.00    6  E3    93.4     9.2                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  E4    93.4     9.2                   89   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    71.2    -9.6                   69   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -119.9    32.6  1.000UN          78   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     0.0  1.000UN           0   330 
  6108 HAYRATAN_E  110.00    6 1.0241   -1.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.65            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
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  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9153  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 100.68            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -92.9    -8.3                   89   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -92.9    -8.3                   89   114 
                                                                        6117 KABUL NW_E  110.00    6  1    121.6    32.3 
                                                                        6118 KABUL_NORT_S110.00    6  E2    64.2   -15.7                   63   114 
  6115 KABUL EAST_E110.00    6 0.8809  -49.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 96.903            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -33.7   -13.0                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -33.7   -13.0                   36   114 
                                                                      3WNDTR              WND 1       1     33.7    13.0  1.000LK          45    80 
                                                                      3WNDTR              WND 1       1     33.7    13.0  1.000LK          45    80 
  6116 KABUL NORT_E110.00    6 0.9119  -47.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 100.31            0.0      0.0  -124.7   6103 CHEMTALA_S  110.00    6  F1   -70.2    11.8                   68   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -63.5    17.1                   63   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     35.1    56.5 
                                                                        6163 TARAKHIL_F  110.00    6  E2    34.4    13.9                   36   114 
                                                                      3WNDTR              WND 1       3     32.1    12.7  0.980LK          86    40 
                                                                      3WNDTR              WND 1       1     32.1    12.7  0.980LK          86    40 
  6117 KABUL NW_E  110.00    6 0.9153  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 100.68            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    50.1    18.8  0.980LK         107    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    80.2    30.0  0.980LK         107    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    20.0     7.5  0.980LK         107    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -92.9    -8.3                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -121.6   -32.3 
                                                                        6116 KABUL NORT_E110.00    6  E1    64.2   -15.7                   63   114 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 0.9119  -47.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 100.31            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -63.5    17.1                   63   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -35.1   -56.5 
                                                                        6155 TARAKHIL_S  110.00    6  E1    34.4    13.9                   36   114 
                                                                      3WNDTR              WND 1       4     32.1    12.7  0.980LK          86    40 
                                                                      3WNDTR              WND 1       2     32.1    12.7  0.980LK          86    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
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                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 0.9397  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 18.794            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.8849  -49.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 97.342            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    33.8    13.1                   36   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -33.8   -13.1                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.8849  -49.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 97.342            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    33.8    13.1                   36   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -33.8   -13.1                   36   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.9540  -28.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 209.88            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -236.3    53.2                   66   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    236.3   -53.2                   66   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 0.9303  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 204.66            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   183.6   -50.9                   53   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -202.9    44.6                   58   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.3 
  6171 CHEMTALA_E  220.00    6 0.9112  -43.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 200.45            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -180.0    40.4 
                                                                        6102 CHEMTALA_E  110.00    6  E1   120.0   -26.9  1.000LK          77   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   120.0   -26.9  1.000LK          77   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -60.0    13.5 
  6172 CHARIKAR_S  220.00    6 0.9303  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 204.66            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.6 
  6175 CHEMTALA_S  220.00    6 0.9112  -43.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 200.45            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -180.0    40.4 
                                                                        6103 CHEMTALA_S  110.00    6  F2   120.0   -26.9  1.000LK          77   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     60.0   -13.5 
  6177 DOSHI-KHEN_S220.00    6 0.9312  -35.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 204.86            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -209.8    22.6                   59   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   208.0   -23.2                   58   385 
  6178 DOSHI-KHEN_F220.00    6 0.9312  -35.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 204.86            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -209.8    22.6                   59   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   208.0   -23.2                   58   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 0.9303  -43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 204.66            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   183.6   -50.9                   53   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.3 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.6 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -202.9    44.6                   58   385 
  6185 HIRATAN_E   220.00    6 1.0193   -6.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.25            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   259.2    17.5                   88   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   259.2    17.5                   88   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -259.2   -17.5                   66   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -259.2   -17.5                   66   385 
  6188 KHULM_F     220.00    6 0.9640  -20.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 212.08            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   244.2   -29.3                   66   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -244.2    29.3                   66   385 
  6189 KHENJAN_F   20.000    6 0.9312  -35.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 18.624            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 0.9864  -13.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 217.00            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -251.5     5.5                   88   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -251.5     5.5                   88   290 
                                                                        6188 KHULM_F     220.00    6  E4   252.1    -5.3                   66   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   250.9    -5.6                   88   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 0.9567  -35.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 19.135            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 0.9567  -35.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 210.48            0.0      0.0  -100.7    101 PK_E_ZIB    220.00    6  2    215.1   -31.0 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -215.1   131.7 
  6199 PULIKHUMRI_S220.00    6 0.9567  -35.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 210.48            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    215.1   -31.0 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     9.0  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -228.6    76.9                   65   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -227.5    76.8                   87   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    215.1  -131.7 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
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  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.8492  -55.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 12.738            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.8492  -55.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 12.738            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.9004  -52.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.507            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.9004  -52.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.507            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 0.9004  -52.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.507            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 0.9004  -52.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 13.507            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0240   -1.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.64            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
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  7010 SURKHAN_E   220.00    6 1.0442   -1.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 229.73            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   263.2    34.7                   66   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   263.2    34.7                   66   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -526.4   -69.1  1.000UN          66   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  15:57 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   527.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           85.3R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    527.0    85.3  1.000LK          67   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.9203  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 18.405            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  2      0.0     0.0  1.000LK           0   330 
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Figure A-19 Output 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.8782  -25.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 193.19            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   195.3    33.7                   59   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -195.3   -33.7 
   101 PK_E_ZIB    220.00    6 0.8782  -25.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 193.19            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   195.3    33.7                   59   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -195.3   -33.7 
   201 CHEM_S_ZIB  220.00    6 0.8182  -50.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 179.99            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    160.3   -34.7 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -160.4    34.7                   52   385 
   301 CHEM_E_ZIB  220.00    6 0.8182  -50.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 179.99            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -160.4    34.7                   52   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    160.3   -34.7 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.37            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.3     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -2.0  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0505   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.95            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9732  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.05            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9732  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.10            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9631  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.261           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.6     2.0  1.000UN          73    50 
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  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.890            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0079  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.87            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2647            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9925  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.850            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9925  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.18            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.316            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9874  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.748            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9874  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
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                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.8833  -26.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 17.665            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 0.8195  -44.7     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 16.389            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 0.8071  -45.7     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 16.143            0.0      2.6    -6.5   6058 CHEMTALA_S  20.000    6  1     -4.2     2.0 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2     2.0  1.000UN          12    40 
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  6026 KHENJAN_F   20.000    6 0.8311  -35.6     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 16.621            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.7254  -56.6     0.0     59.5     0.0 ----------------------------------------------------------------------------- 
                            10 14.508            0.0     16.8     0.0 3WNDTR              WND 2       1    -29.7    -8.4  1.000LK          39    80 
                                                                      3WNDTR              WND 2       1    -29.7    -8.4  1.000LK          39    80 
  6033 KABUL NORT_E20.000    6 0.7769  -53.0     0.0    113.2     0.0 ----------------------------------------------------------------------------- 
                            10 15.538            0.0     34.8     0.0   6067 KABUL_NORT_S20.000    6  1    -56.6   -17.4 
                                                                      3WNDTR              WND 2       3    -28.3    -8.7  1.000LK          74    40 
                                                                      3WNDTR              WND 2       1    -28.3    -8.7  1.000LK          74    40 
  6034 KABUL NW_E  20.000    6 0.7933  -49.8     0.0    133.1     0.0 ----------------------------------------------------------------------------- 
                            10 15.867            0.0     41.2     0.0   6117 KABUL NW_E  110.00    6  E1   -44.3   -13.7  1.000UN          93    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -70.9   -22.0  1.000UN          93    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -17.7    -5.5  1.000UN          93    20 
  6038 KHULM_F     20.000    6 0.9134  -19.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 18.267            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 0.8655  -34.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 17.311            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9777  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.555            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6055 SPIN BOLDA_F20.000    1 0.9867  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.733            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.7695  -49.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.391            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 0.8071  -45.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.143            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2    -2.0 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2     2.0  1.000UN          12    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 0.7769  -53.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.538            0.0      0.0     0.0   6033 KABUL NORT_E20.000    6  1     56.6    17.4 
                                                                      3WNDTR              WND 2       4    -28.3    -8.7  1.000LK          74    40 
                                                                      3WNDTR              WND 2       2    -28.3    -8.7  1.000LK          74    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
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                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 0.8509  -36.7     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 17.019            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
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                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 0.8185  -43.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 90.037            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 0.8185  -43.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 16.370            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 0.8044  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 88.479            0.0      0.0   -84.1   6022 CHEMTALA_E  20.000    6  E2     4.2    -1.9  1.000LK          11    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    126.5    44.3 
                                                                        6117 KABUL NW_E  110.00    6  E1    82.9    15.9                   92   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -106.8    12.9  1.000UN          67   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -106.8    12.9  1.000UN          67   160 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 0.8044  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 88.479            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2    -1.9  1.000LK          11    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -126.5   -44.3 
                                                                        6114 KABUL NW_S  110.00    6  E3    82.9    15.9                   92   114 
                                                                        6114 KABUL NW_S  110.00    6  E4    82.9    15.9                   92   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    63.2     1.5                   69   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -106.8    12.9  1.000UN          67   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     0.0  1.000UN           0   330 
  6108 HAYRATAN_E  110.00    6 1.0201   -1.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.21            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 



 Appendix C-366 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.7984  -45.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 87.820            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3   -82.5   -14.9                   92   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4   -82.5   -14.9                   92   114 
                                                                        6117 KABUL NW_E  110.00    6  1    107.9    33.2 
                                                                        6118 KABUL_NORT_S110.00    6  E2    57.0    -3.4                   63   114 
  6115 KABUL EAST_E110.00    6 0.7576  -50.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 83.338            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -29.9   -12.2                   37   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -29.9   -12.2                   37   114 
                                                                      3WNDTR              WND 1       1     29.9    12.2  1.000LK          40    80 
                                                                      3WNDTR              WND 1       1     29.9    12.2  1.000LK          40    80 
  6116 KABUL NORT_E110.00    6 0.7906  -47.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 86.964            0.0      0.0   -84.4   6103 CHEMTALA_S  110.00    6  F1   -62.2     0.9                   69   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -56.3     4.9                   63   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     31.1    41.8 
                                                                        6163 TARAKHIL_F  110.00    6  E2    30.6    13.4                   37   114 
                                                                      3WNDTR              WND 1       3     28.4    11.7  0.980LK          77    40 
                                                                      3WNDTR              WND 1       1     28.4    11.7  0.980LK          77    40 
  6117 KABUL NW_E  110.00    6 0.7984  -45.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 87.820            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    44.5    17.2  0.980LK          95    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    71.2    27.5  0.980LK          95    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    17.8     6.9  0.980LK          95    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1   -82.5   -14.9                   92   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -107.9   -33.2 
                                                                        6116 KABUL NORT_E110.00    6  E1    57.0    -3.4                   63   114 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 0.7906  -47.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 86.964            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -56.3     4.9                   63   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -31.1   -41.8 
                                                                        6155 TARAKHIL_S  110.00    6  E1    30.6    13.4                   37   114 
                                                                      3WNDTR              WND 1       4     28.4    11.7  0.980LK          77    40 
                                                                      3WNDTR              WND 1       2     28.4    11.7  0.980LK          77    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
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  6144 PUSHMOOL_F  110.00    1 0.9777  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.55            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 0.8268  -43.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 16.536            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.7618  -49.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 83.802            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    30.0    12.4                   37   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -30.0   -12.4                   37   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9899  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.88            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.7618  -49.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 83.802            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    30.0    12.4                   37   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -30.0   -12.4                   37   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.8833  -26.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 194.32            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
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                                                                        6188 KHULM_F     220.00    6  A1  -216.1    10.2                   64   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    216.0   -10.2                   64   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 0.8185  -43.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 180.07            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   163.9   -19.8                   52   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -183.1    13.4                   58   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.4 
  6171 CHEMTALA_E  220.00    6 0.8015  -42.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 176.33            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -160.3    11.0 
                                                                        6102 CHEMTALA_E  110.00    6  E1   106.9    -7.3  1.000LK          67   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   106.9    -7.3  1.000LK          67   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -53.4     3.7 
  6172 CHARIKAR_S  220.00    6 0.8185  -43.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 180.07            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.3  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.3  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.3  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.8 
  6175 CHEMTALA_S  220.00    6 0.8015  -42.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 176.33            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -160.3    11.0 
                                                                        6103 CHEMTALA_S  110.00    6  F2   106.9    -7.3  1.000LK          67   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     53.4    -3.7 
  6177 DOSHI-KHEN_S220.00    6 0.8401  -34.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 184.81            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -190.1   -10.5                   59   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          39    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   188.3     9.8                   58   385 
  6178 DOSHI-KHEN_F220.00    6 0.8401  -34.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 184.81            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -190.1   -10.5                   59   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   188.3     9.8                   58   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 0.8185  -43.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 180.07            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   163.9   -19.8                   52   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.4 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.8 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -183.1    13.4                   58   385 
  6185 HIRATAN_E   220.00    6 1.0037   -6.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 220.81            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   237.0    54.6                   84   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   237.0    54.6                   84   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -237.0   -54.6                   63   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -237.0   -54.6                   63   385 
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  6188 KHULM_F     220.00    6 0.9134  -19.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 200.94            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   223.3    12.3                   64   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -223.3   -12.3                   64   385 
  6189 KHENJAN_F   20.000    6 0.8401  -34.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 16.801            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 0.9545  -12.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 209.99            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -230.0   -34.0                   84   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -230.0   -34.0                   84   290 
                                                                        6188 KHULM_F     220.00    6  E4   230.5    34.2                   63   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   229.5    33.8                   84   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 0.8655  -34.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 17.311            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 0.8655  -34.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 190.42            0.0      0.0   -82.4    101 PK_E_ZIB    220.00    6  2    195.3     3.6 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -195.4    78.8 
  6199 PULIKHUMRI_S220.00    6 0.8655  -34.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 190.42            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    195.3     3.6 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     9.2  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -208.8    32.9                   63   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -207.8    33.0                   84   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    195.4   -78.8 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
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                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.7239  -57.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.858            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.7239  -57.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.858            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 0.7753  -53.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 11.630            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 0.7753  -53.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 11.630            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
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  6271 KABUL NORT_E15.000    6 0.7753  -53.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 11.630            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 0.7753  -53.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 11.630            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0201   -1.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.21            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
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                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0402   -1.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 228.85            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   240.7    69.6                   63   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   240.7    69.6                   63   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -481.3  -138.8  1.000UN          63   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  16:11 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   481.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000          153.3R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    481.8   153.3  1.000LK          63   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.8044  -45.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 16.087            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  2      0.0     0.0  1.000LK           0   330 
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Figure A-20 Output 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9891  -29.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 217.60            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   232.6   -30.0                   62   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -232.6    30.0 
   101 PK_E_ZIB    220.00    6 0.9891  -29.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 217.60            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   232.6   -30.0                   62   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -232.6    30.0 
   201 CHEM_S_ZIB  220.00    6 1.0344  -51.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 227.56            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    196.3   -97.4 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -196.3    97.4                   55   385 
   301 CHEM_E_ZIB  220.00    6 1.0344  -51.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 227.56            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -196.3    97.4                   55   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    196.3   -97.4 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
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                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
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                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
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                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 0.9986  -29.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.973            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.0109  -46.3     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 20.219            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 1.0045  -47.6     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 20.089            0.0      2.6   -10.1   6058 CHEMTALA_S  20.000    6  1     -4.2     3.8 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2     3.8  1.000UN          14    40 
  6026 KHENJAN_F   20.000    6 0.9829  -38.5     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 19.658            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9380  -56.1     0.0     73.3     0.0 ----------------------------------------------------------------------------- 
                            10 18.761            0.0     20.7     0.0 3WNDTR              WND 2       1    -36.7   -10.3  1.000LK          48    80 
                                                                      3WNDTR              WND 2       1    -36.7   -10.3  1.000LK          48    80 
  6033 KABUL NORT_E20.000    6 1.0005  -53.6     0.0    141.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.010            0.0     43.4   -10.0   6067 KABUL_NORT_S20.000    6  1    -70.6   -21.7 
                                                                      3WNDTR              WND 2       3    -35.3    -5.9  1.000LK          89    40 
                                                                      3WNDTR              WND 2       1    -35.3    -5.9  1.000LK          89    40 
  6034 KABUL NW_E  20.000    6 0.9960  -50.9     0.0    163.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.921            0.0     50.4     0.0   6117 KABUL NW_E  110.00    6  E1   -54.3   -16.8  1.000UN         114    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -86.9   -26.9  1.000UN         114    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -21.7    -6.7  1.000UN         114    20 
  6038 KHULM_F     20.000    6 0.9946  -22.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 19.891            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.0165  -37.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.330            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
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                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.9813  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.625            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 1.0045  -47.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.089            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2    -3.8 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2     3.8  1.000UN          14    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.0005  -53.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.010            0.0      0.0   -10.0   6033 KABUL NORT_E20.000    6  1     70.6    21.7 
                                                                      3WNDTR              WND 2       4    -35.3    -5.9  1.000LK          89    40 
                                                                      3WNDTR              WND 2       2    -35.3    -5.9  1.000LK          89    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0043  -38.9     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 20.086            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 110.73            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.133            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0000  -47.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0  -130.0   6022 CHEMTALA_E  20.000    6  E2     4.2    -3.7  1.000LK          14    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    155.4    27.6 
                                                                        6117 KABUL NW_E  110.00    6  E1   101.9    -0.9                   89   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -130.7    53.5  1.000UN          88   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -130.7    53.5  1.000UN          88   160 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.0000  -47.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2    -3.7  1.000LK          14    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -155.4   -27.6 
                                                                        6114 KABUL NW_S  110.00    6  E3   101.9    -0.9                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   101.9    -0.9                   89   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    78.1   -25.0                   72   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -130.7    53.5  1.000UN          88   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     4.6  1.000UN           1   330 
  6108 HAYRATAN_E  110.00    6 1.0263   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.89            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
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  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9961  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.57            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -101.5     1.8                   89   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -101.5     1.8                   89   114 
                                                                        6117 KABUL NW_E  110.00    6  1    132.4    29.2 
                                                                        6118 KABUL_NORT_S110.00    6  E2    70.6   -32.8                   69   114 
  6115 KABUL EAST_E110.00    6 0.9675  -51.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.43            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -36.8   -13.8                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -36.8   -13.8                   36   114 
                                                                      3WNDTR              WND 1       1     36.8    13.8  1.000LK          49    80 
                                                                      3WNDTR              WND 1       1     36.8    13.8  1.000LK          49    80 
  6116 KABUL NORT_E110.00    6 0.9978  -49.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.75            0.0      0.0  -159.3   6103 CHEMTALA_S  110.00    6  F1   -77.0    27.4                   72   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -69.8    34.4                   68   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     38.5    65.9 
                                                                        6163 TARAKHIL_F  110.00    6  E2    37.5    14.4                   35   114 
                                                                      3WNDTR              WND 1       3     35.4     8.5  0.980LK          91    40 
                                                                      3WNDTR              WND 1       1     35.4     8.5  0.980LK          91    40 
  6117 KABUL NW_E  110.00    6 0.9961  -47.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.57            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    54.4    20.1  0.980LK         116    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    87.1    32.1  0.980LK         116    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    21.8     8.0  0.980LK         116    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -101.5     1.8                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -132.4   -29.2 
                                                                        6116 KABUL NORT_E110.00    6  E1    70.6   -32.8                   69   114 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 0.9978  -49.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.75            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -69.8    34.4                   68   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -38.5   -65.9 
                                                                        6155 TARAKHIL_S  110.00    6  E1    37.5    14.4                   35   114 
                                                                      3WNDTR              WND 1       4     35.4     8.5  0.980LK          91    40 
                                                                      3WNDTR              WND 1       2     35.4     8.5  0.980LK          91    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 1.0168  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                            11 20.336            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9715  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.86            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    36.9    13.9                   36   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -36.9   -13.9                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9715  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.86            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    36.9    13.9                   36   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -36.9   -13.9                   36   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 0.9986  -29.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 219.70            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -254.9    88.8                   70   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    254.9   -88.8                   70   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.46            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   200.3   -82.9                   56   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -219.6    76.6                   60   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.2 
  6171 CHEMTALA_E  220.00    6 0.9852  -44.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 216.74            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  2   -196.3    70.9 
                                                                        6102 CHEMTALA_E  110.00    6  E1   130.9   -47.3  1.000LK          87   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   130.9   -47.3  1.000LK          87   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -65.4    23.6 
  6172 CHARIKAR_S  220.00    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.46            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.2  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.2  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.5 
  6175 CHEMTALA_S  220.00    6 0.9852  -44.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 216.74            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -196.3    70.9 
                                                                        6103 CHEMTALA_S  110.00    6  F2   130.9   -47.3  1.000LK          87   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     65.4   -23.6 
  6177 DOSHI-KHEN_S220.00    6 0.9905  -37.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 217.90            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -226.9    53.6                   61   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   225.1   -54.2                   61   385 
  6178 DOSHI-KHEN_F220.00    6 0.9905  -37.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 217.90            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -226.9    53.6                   61   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   225.1   -54.2                   61   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0066  -45.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.46            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   200.3   -82.9                   56   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.2 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.5 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -219.6    76.6                   60   385 
  6185 HIRATAN_E   220.00    6 1.0280   -7.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.16            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   281.0    -6.1                   94   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   281.0    -6.1                   94   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -281.0     6.1                   71   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -281.0     6.1                   71   385 
  6188 KHULM_F     220.00    6 0.9946  -22.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 218.81            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   263.8   -61.2                   71   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -263.8    61.2                   71   385 
  6189 KHENJAN_F   20.000    6 0.9905  -37.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 19.809            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0047  -14.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 221.04            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -272.2    33.3                   94   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -272.2    33.3                   94   290 
                                                                        6188 KHULM_F     220.00    6  E4   272.8   -33.3                   71   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   271.5   -33.4                   94   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.0165  -37.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 20.330            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0165  -37.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 223.63            0.0      0.0  -113.7    101 PK_E_ZIB    220.00    6  2    232.6   -63.2 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -232.6   176.8 
  6199 PULIKHUMRI_S220.00    6 1.0165  -37.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 223.63            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    232.6   -63.2 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.9  1.000LK          69    40 
                                                                        6166 AYBAK_F     220.00    6  1   -246.2   115.7                   70   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -244.9   115.4                   92   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    232.6  -176.8 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
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  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9366  -56.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9366  -56.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.0001  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.0001  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.0001  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.0001  -54.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 



 Appendix C-390 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0262   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.88            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
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  7010 SURKHAN_E   220.00    6 1.0465   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.22            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   285.7    14.6                   71   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   285.7    14.6                   71   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -571.3   -29.0  1.000UN          72   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:50 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   572.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           47.6R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    572.0    47.6  1.000LK          72   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 0.9984  -47.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.969            0.0      0.0     4.6   6103 CHEMTALA_S  110.00    6  2      0.0    -4.6  1.000LK           1   330 
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Figure A-21 Output 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 1.0144  -30.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 223.18            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   242.9   -48.8                   63   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -242.9    48.8 
   101 PK_E_ZIB    220.00    6 1.0144  -30.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 223.18            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1   242.9   -48.8                   63   385 
                                                                        6198 PULI KHUMR_E220.00    6  2   -242.9    48.8 
   201 CHEM_S_ZIB  220.00    6 1.0882  -52.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 239.41            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    205.7  -119.1 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -205.7   119.1                   57   385 
   301 CHEM_E_ZIB  220.00    6 1.0882  -52.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 239.41            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2  -205.7   119.1                   57   385 
                                                                        6171 CHEMTALA_E  220.00    6  2    205.7  -119.1 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
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                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
 
  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
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                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
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                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 1.0255  -30.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.509            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.0575  -47.1     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 21.150            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 1.0511  -48.4     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 21.022            0.0      2.6   -11.0   6058 CHEMTALA_S  20.000    6  1     -4.2     4.2 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2     4.2  1.000UN          15    40 
  6026 KHENJAN_F   20.000    6 1.0189  -39.5     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
                            11 20.377            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
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  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9861  -56.7     0.0     76.9     0.0 ----------------------------------------------------------------------------- 
                            10 19.721            0.0     21.7     0.0 3WNDTR              WND 2       1    -38.5   -10.8  1.000LK          50    80 
                                                                      3WNDTR              WND 2       1    -38.5   -10.8  1.000LK          50    80 
  6033 KABUL NORT_E20.000    6 1.0496  -54.2     0.0    148.3     0.0 ----------------------------------------------------------------------------- 
                            10 20.993            0.0     45.6   -11.0   6067 KABUL_NORT_S20.000    6  1    -74.2   -22.8 
                                                                      3WNDTR              WND 2       3    -37.1    -5.9  1.000LK          94    40 
                                                                      3WNDTR              WND 2       1    -37.1    -5.9  1.000LK          94    40 
  6034 KABUL NW_E  20.000    6 1.0435  -51.6     0.0    170.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.870            0.0     52.9     0.0   6117 KABUL NW_E  110.00    6  E1   -57.0   -17.6  1.000UN         119    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -91.2   -28.2  1.000UN         119    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -22.8    -7.0  1.000UN         119    20 
  6038 KHULM_F     20.000    6 1.0129  -23.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.258            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
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X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.0524  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 21.048            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
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                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 1.0295  -51.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.590            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 1.0511  -48.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 21.022            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2    -4.2 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2     4.2  1.000UN          15    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.0496  -54.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.993            0.0      0.0   -11.0   6033 KABUL NORT_E20.000    6  1     74.2    22.8 
                                                                      3WNDTR              WND 2       4    -37.1    -5.9  1.000LK          94    40 
                                                                      3WNDTR              WND 2       2    -37.1    -5.9  1.000LK          94    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
 
  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0407  -39.8     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 20.813            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.0525  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 115.77            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0525  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.050            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0463  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 115.09            0.0      0.0  -142.3   6022 CHEMTALA_E  20.000    6  E2     4.2    -4.2  1.000LK          15    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    162.9    26.4 
                                                                        6117 KABUL NW_E  110.00    6  E1   106.9    -3.4                   90   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -137.0    61.8  1.000UN          94   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -137.0    61.8  1.000UN          94   160 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.0463  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 115.09            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2    -4.2  1.000LK          15    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -162.9   -26.4 
                                                                        6114 KABUL NW_S  110.00    6  E3   106.9    -3.4                   90   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   106.9    -3.4                   90   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    82.0   -29.4                   73   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -137.0    61.8  1.000UN          94   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0     5.0  1.000UN           2   330 
  6108 HAYRATAN_E  110.00    6 1.0275   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.03            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
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  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 1.0426  -48.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.68            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -106.5     4.3                   90   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -106.5     4.3                   90   114 
                                                                        6117 KABUL NW_E  110.00    6  1    138.9    29.2 
                                                                        6118 KABUL_NORT_S110.00    6  E2    74.1   -37.8                   70   114 
  6115 KABUL EAST_E110.00    6 1.0153  -52.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.69            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -38.6   -14.3                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -38.6   -14.3                   36   114 
                                                                      3WNDTR              WND 1       1     38.6    14.3  1.000LK          51    80 
                                                                      3WNDTR              WND 1       1     38.6    14.3  1.000LK          51    80 
  6116 KABUL NORT_E110.00    6 1.0453  -50.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.99            0.0      0.0  -174.8   6103 CHEMTALA_S  110.00    6  F1   -80.8    31.9                   73   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -73.2    39.5                   70   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     40.4    71.5 
                                                                        6163 TARAKHIL_F  110.00    6  E2    39.3    14.8                   35   114 
                                                                      3WNDTR              WND 1       3     37.2     8.6  0.980LK          95    40 
                                                                      3WNDTR              WND 1       1     37.2     8.6  0.980LK          95    40 
  6117 KABUL NW_E  110.00    6 1.0426  -48.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.68            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    57.1    20.9  0.980LK         122    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    91.4    33.4  0.980LK         122    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    22.8     8.4  0.980LK         122    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -106.5     4.3                   90   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -138.9   -29.2 
                                                                        6116 KABUL NORT_E110.00    6  E1    74.1   -37.8                   70   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 1.0453  -50.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.99            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -73.2    39.5                   70   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -40.4   -71.5 
                                                                        6155 TARAKHIL_S  110.00    6  E1    39.3    14.8                   35   114 
                                                                      3WNDTR              WND 1       4     37.2     8.6  0.980LK          95    40 
                                                                      3WNDTR              WND 1       2     37.2     8.6  0.980LK          95    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 



 Appendix C-403 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 1.0631  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 21.262            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 1.0192  -51.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 112.11            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    38.7    14.4                   36   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -38.7   -14.4                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 1.0192  -51.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 112.11            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    38.7    14.4                   36   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -38.7   -14.4                   36   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 1.0255  -30.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.60            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -265.9   111.6                   73   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    265.9  -111.6                   73   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 



 Appendix C-404 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 1.0525  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 231.55            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2   210.0  -103.9                   58   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -229.2    97.7                   61   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1     19.3     6.2 
  6171 CHEMTALA_E  220.00    6 1.0297  -45.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 226.54            0.0      0.0   -15.9    301 CHEM_E_ZIB  220.00    6  2   -205.7    90.9 
                                                                        6102 CHEMTALA_E  110.00    6  E1   137.2   -55.3  1.000LK          92   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   137.2   -55.3  1.000LK          92   160 
                                                                        6175 CHEMTALA_S  220.00    6  1    -68.6    35.6 
  6172 CHARIKAR_S  220.00    6 1.0525  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 231.55            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.1  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.4 
  6175 CHEMTALA_S  220.00    6 1.0297  -45.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 226.54            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -205.7    90.9 
                                                                        6103 CHEMTALA_S  110.00    6  F2   137.2   -55.3  1.000LK          92   160 
                                                                        6171 CHEMTALA_E  220.00    6  1     68.6   -35.6 
  6177 DOSHI-KHEN_S220.00    6 1.0261  -38.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 225.75            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -236.8    73.8                   63   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1     -1.8    -0.6 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   235.0   -74.4                   62   385 
  6178 DOSHI-KHEN_F220.00    6 1.0261  -38.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 225.75            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1  -236.8    73.8                   63   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   235.0   -74.4                   62   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1      1.8     0.6 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0525  -46.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 231.55            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   210.0  -103.9                   58   385 
                                                                        6170 CHARIKAR_F  220.00    6  1    -19.3    -6.2 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.4 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -229.2    97.7                   61   385 
  6185 HIRATAN_E   220.00    6 1.0331   -7.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 227.28            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   294.3   -20.4                   98   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   294.3   -20.4                   98   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -294.3    20.4                   74   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -294.3    20.4                   74   385 
  6188 KHULM_F     220.00    6 1.0129  -23.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 222.84            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   275.6   -81.4                   74   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -275.6    81.4                   74   385 
  6189 KHENJAN_F   20.000    6 1.0261  -38.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.523            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 



 Appendix C-405 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0156  -15.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 223.44            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -284.7    50.6                   98   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -284.7    50.6                   98   290 
                                                                        6188 KHULM_F     220.00    6  E4   285.4   -50.6                   74   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   284.0   -50.7                   98   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.0524  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 21.048            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0524  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 231.53            0.0      0.0  -121.8    101 PK_E_ZIB    220.00    6  2    242.9   -84.0 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1   -242.9   205.9 
  6199 PULIKHUMRI_S220.00    6 1.0524  -38.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 231.53            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    242.9   -84.0 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.8  1.000LK          68    40 
                                                                        6166 AYBAK_F     220.00    6  1   -256.5   140.7                   72   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -255.2   140.4                   95   290 
                                                                        6198 PULI KHUMR_E220.00    6  1    242.9  -205.9 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
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  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9846  -57.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.769            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9846  -57.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.769            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.0493  -54.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.740            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.0493  -54.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.740            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.0493  -54.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.740            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.0493  -54.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.740            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
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  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0275   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 113.03            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
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  7010 SURKHAN_E   220.00    6 1.0478   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.51            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   299.4     2.8                   74   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   299.4     2.8                   74   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -598.8    -5.2  1.000UN          75   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  17:55 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   599.5      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           25.7R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    599.5    25.7  1.000LK          75   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 1.0446  -48.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.893            0.0      0.0     5.0   6103 CHEMTALA_S  110.00    6  2      0.0    -5.0  1.000LK           2   330 
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Figure A-22 Output 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
     1 PK_S_ZIB    220.00    6 0.9471  -23.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 208.37            0.0      0.0     0.0   6177 DOSHI-KHEN_S220.00    6  E2   439.3  -108.8                  124   385 
                                                                        6199 PULIKHUMRI_S220.00    6  2   -439.3   108.8 
   101 PK_E_ZIB    220.00    6 1.0512  -39.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 231.27            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  E1    55.2    65.1                   21   385 
                                                                        6198 PULI KHUMR_E220.00    6  1    -55.2   -65.1 
                                                                        6198 PULI KHUMR_E220.00    6  2      0.0     0.0 
   201 CHEM_S_ZIB  220.00    6 1.1904  -59.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 261.89            0.0      0.0     0.0   6175 CHEMTALA_S  220.00    6  2    383.5  -463.1 
                                                                        6183 CHARIKAR_S2 220.00    6  E3  -383.5   463.1                  131   385 
   301 CHEM_E_ZIB  220.00    6 0.9794  -48.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 215.47            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  E2    -9.2  -117.2                   31   385 
                                                                        6171 CHEMTALA_E  220.00    6  1      9.2   117.2 
                                                                        6171 CHEMTALA_E  220.00    6  2      0.0     0.0 
  4001 DORAI JUNC_F110.00    2 1.0033  -16.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.36            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  E1   -42.4     9.8                   38   114 
                                                                        4017 LASHKAR GA_E110.00    2  E1     2.1    -4.7                    5   114 
                                                                        4021 MAIWAND_F   110.00    2  E1    40.2    -5.1                   35   114 
  4003 GRISHK_E    3.2000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2960            0.0      0.0     0.0   4004 GRISHK_E    44.000    2  E1     0.0     0.0  1.000UN           0     5 
 
  4004 GRISHK_E    44.000    2 1.0300  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 45.320            1.7R     0.0     0.0   4003 GRISHK_E    3.2000    2  E1     0.0     0.0  1.000LK           0     5 
                                                                        4016 LASHKAR GA_E44.000    2  1      0.0     1.7                    4    46 
  4005 KAJAKI_E    20.000    2 1.0500    0.0    52.0      4.3     0.0 ----------------------------------------------------------------------------- 
                             1 21.000            0.3R     1.3     0.0   4006 KAJAKI_E    110.00    2  A1    47.7    -1.9  1.000UN         159    30 
                                                                        4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.5                    3    16 
                                                                        4031 TANGI-ZAMI_E20.000    2  F2     0.0     0.5                    3    16 
  4006 KAJAKI_E    110.00    2 1.0504   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 115.55            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  A1   -47.4     5.4  1.000LK         159    30 
                                                                        4008 KAJAKI JUN_E110.00    2  A1    47.4    -5.4                   40   114 
  4008 KAJAKI JUN_E110.00    2 1.0177  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    43.7    -8.4                   38   114 
                                                                        4006 KAJAKI_E    110.00    2  A1   -45.1     8.0                   39   114 
                                                                        4028 SANGIN_E    110.00    2  A1     1.4     0.4                    1   114 
  4010 KANDAHAR_F  110.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.04            0.0      0.0     0.0   4011 KANDAHAR_F  220.00    2  F1     0.0     0.0  1.000UN           0    50 
                                                                        4012 KANDAHAR_E  20.000    2  E1    36.7    -0.5  1.010LK          73    50 
                                                                        6144 PUSHMOOL_F  110.00    1  A1   -38.2     6.9                   35   114 
                                                                        6159 SPIN BOLDA_F110.00    1  2      1.5    -6.4                    6   114 
  4011 KANDAHAR_F  220.00    2 0.9731  -23.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 214.08            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  F1     0.0     0.0  1.000LK           0    50 
 
  4012 KANDAHAR_E  20.000    2 0.9630  -25.7     5.7     42.3     0.0 ----------------------------------------------------------------------------- 
                             6 19.259           15.0H    13.0     0.0   4010 KANDAHAR_F  110.00    2  E1   -36.7     2.0  1.000UN          73    50 
 
  4016 LASHKAR GA_E44.000    2 1.0202  -17.0     0.0      2.1     0.0 ----------------------------------------------------------------------------- 
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                             1 44.888            2.0H     0.7     0.0   4004 GRISHK_E    44.000    2  1      0.0    -1.9                    4    46 
                                                                        4017 LASHKAR GA_E110.00    2  E1    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E2    -0.7     1.1  1.000UN          39     3 
                                                                        4017 LASHKAR GA_E110.00    2  E3    -0.7     1.1  1.000UN          39     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E1     0.0     0.0  1.000LK           0     3 
                                                                        4018 LASHKAR GA_E3.2000    2  E2     0.0     0.0  1.000LK           0     3 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  4017 LASHKAR GA_E110.00    2 1.0078  -16.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.86            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1    -2.1     3.2                    3   114 
                                                                        4016 LASHKAR GA_E44.000    2  E1     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.7    -1.1  1.000LK          39     3 
                                                                        4016 LASHKAR GA_E44.000    2  E3     0.7    -1.1  1.000LK          39     3 
  4018 LASHKAR GA_E3.2000    2 1.0202  -17.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 3.2646            0.0      0.0     0.0   4016 LASHKAR GA_E44.000    2  E1     0.0     0.0  1.000UN           0     3 
                                                                        4016 LASHKAR GA_E44.000    2  E2     0.0     0.0  1.000UN           0     3 
  4020 MAIWAND_F   20.000    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.849            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4021 MAIWAND_F   110.00    2 0.9924  -18.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 109.17            0.0      0.0     0.0   4001 DORAI JUNC_F110.00    2  E1   -39.5     5.7                   35   114 
                                                                        4020 MAIWAND_F   20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        4033 TIRIN KOT_F 110.00    2  A1    39.5    -5.7                   35   114 
  4022 MOSSA QALH_E20.000    2 1.0300    0.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           -1.0R     0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0    -1.0                    6    16 
 
  4027 SANGIN_E    20.000    2 1.0158  -11.8     0.0      1.4     0.0 ----------------------------------------------------------------------------- 
                             1 20.315            0.0      0.4     0.0   4028 SANGIN_E    110.00    2  E1    -1.4    -0.4  1.000UN          10    15 
 
  4028 SANGIN_E    110.00    2 1.0176  -11.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.94            0.0      0.0     0.0   4008 KAJAKI JUN_E110.00    2  A1    -1.4    -0.4                    1   114 
                                                                        4027 SANGIN_E    20.000    2  E1     1.4     0.4  1.000LK          10    15 
  4030 TANGI-ZAMI_E13.200    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 13.762            0.0      0.0     0.0   4031 TANGI-ZAMI_E20.000    2  E1     0.0     0.0  1.000LK           0    10 
 
  4031 TANGI-ZAMI_E20.000    2 1.0426    0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.851            0.0      0.0     0.0   4005 KAJAKI_E    20.000    2  E1     0.0    -0.5                    3    16 
                                                                        4005 KAJAKI_E    20.000    2  F2     0.0    -0.5                    3    16 
                                                                        4022 MOSSA QALH_E20.000    2  E1     0.0     1.0                    6    16 
                                                                        4030 TANGI-ZAMI_E13.200    2  E1     0.0     0.0  1.000UN           0    10 
  4032 TIRIN KOT_F 20.000    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.746            0.0      0.0     0.0   4033 TIRIN KOT_F 110.00    2  F1     0.0     0.0  1.000UN           0     4 
 
  4033 TIRIN KOT_F 110.00    2 0.9873  -19.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.61            0.0      0.0     0.0   4021 MAIWAND_F   110.00    2  A1   -39.2     6.0                   35   114 
                                                                        4032 TIRIN KOT_F 20.000    2  F1     0.0     0.0  1.000LK           0     4 
                                                                        6144 PUSHMOOL_F  110.00    1  A1    39.2    -6.0                   35   114 
  5004 FARAH_F     132.00    3 1.0284   -0.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 135.75            0.0      0.0     0.0   7003 IRAN_E      132.00    4  F1     0.0     0.0                    0   167 
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  5007 GHORIAN_E   20.000    3 0.9854  -13.8     0.0     46.6     0.0 ----------------------------------------------------------------------------- 
                             7 19.708            0.0     14.3   -14.6   5008 GHORIAN_E   132.00    3  E1   -46.6     0.2  1.000UN          39   120 
 
  5008 GHORIAN_E   132.00    3 0.9864  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.20            0.0      0.0     0.0   5007 GHORIAN_E   20.000    3  E1    46.6     0.7  1.000LK          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E1    16.1    -6.4                   11   167 
                                                                        5011 MIR DAWOOD_E132.00    3  E2    16.1    -6.4                   11   167 
                                                                        5023 ISLAMQALHA_E132.00    3  E1   -39.4     6.1                   24   167 
                                                                        5023 ISLAMQALHA_E132.00    3  F2   -39.4     6.1                   24   167 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5010 MIRDAWOOD _E20.000    3 0.9803  -15.1     0.0     90.5     0.0 ----------------------------------------------------------------------------- 
                             7 19.606            0.0     27.8     0.0   5011 MIR DAWOOD_E132.00    3  E1   -45.2   -13.9  1.000UN          39   120 
                                                                        5011 MIR DAWOOD_E132.00    3  E2   -45.2   -13.9  1.000UN          39   120 
  5011 MIR DAWOOD_E132.00    3 0.9872  -14.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 130.32            0.0      0.0    -9.7   5008 GHORIAN_E   132.00    3  E1   -16.0     4.0                   10   167 
                                                                        5008 GHORIAN_E   132.00    3  E2   -16.0     4.0                   10   167 
                                                                        5010 MIRDAWOOD _E20.000    3  E1    45.3    14.9  1.000LK          40   120 
                                                                        5010 MIRDAWOOD _E20.000    3  E2    45.3    14.9  1.000LK          40   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F1   -58.6   -28.0                   39   167 
  5012 NOOR JAHAD_E20.000    3 1.0106   -3.5     0.0     22.6     0.0 ----------------------------------------------------------------------------- 
                             7 20.213            0.0      6.9     0.0   5013 NOOR JAHAD_E110.00    3  E1   -11.3    -3.5  1.000UN          10   120 
                                                                        5013 NOOR JAHAD_E110.00    3  E2   -11.3    -3.5  1.000UN          10   120 
  5013 NOOR JAHAD_E110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0    10.2   5012 NOOR JAHAD_E20.000    3  E1    11.3     3.5  1.000LK          10   120 
                                                                        5012 NOOR JAHAD_E20.000    3  E2    11.3     3.5  1.000LK          10   120 
                                                                        5014 NOOR JAHAD_F220.00    3  F1    -6.6    -5.0  1.000UN          17    50 
                                                                        5014 NOOR JAHAD_F220.00    3  F2    -6.6    -5.0  1.000UN          17    50 
                                                                        5017 HERAT RING_F110.00    3  F2     0.0    -0.1                    0   114 
                                                                        5029 RUBAT SANG_E110.00    3  E1    -9.3    -7.2                   10   114 
  5014 NOOR JAHAD_F220.00    3 1.0175   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 223.85            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F1     6.6     5.1  1.000LK          17    50 
                                                                        5013 NOOR JAHAD_E110.00    3  F2     6.6     5.1  1.000LK          17    50 
                                                                        5018 HERAT RING_F220.00    3  E2   -13.3   -10.2                    6   278 
  5017 HERAT RING_F110.00    3 1.0123   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 111.35            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  F2     0.0     0.0                    0   114 
 
  5018 HERAT RING_F220.00    3 1.0221   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 224.86            0.0      0.0    20.9   5014 NOOR JAHAD_F220.00    3  E2    13.3     3.3                    5   278 
                                                                        5030 TURGHONDI_F 220.00    3  E2   -13.3   -24.1                   10   278 
  5021 IRAN_E      20.000    3 1.0300    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600            0.0R     0.0     0.0   5032 ZARANJ_E    20.000    3  E1     0.0     0.0                    0    16 
 
  5022 ISLAMQALHA_E20.000    3 0.9677   -7.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 19.355            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  A1    10.9   -16.8  0.980LK          22    90 
                                                                        5026 KOHSAN-HIR_E20.000    3  E1   -10.9    16.8                  129    16 
  5023 ISLAMQALHA_E132.00    3 0.9966   -7.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 131.55            0.0      0.0     9.9   5008 GHORIAN_E   132.00    3  E1    40.4    -6.9                   25   167 
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                                                                        5008 GHORIAN_E   132.00    3  F2    40.4    -6.9                   25   167 
                                                                        5022 ISLAMQALHA_E20.000    3  A1   -10.9    17.0  1.000UN          22    90 
                                                                        7011 TAIBAT_E    132.00    4  I1   -69.8   -13.2                   43   167 
  5024 KARUKH_F    20.000    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.904            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  F1     0.0     0.0  1.000UN           0    10 
 
  5025 KARUKH_F    110.00    3 1.0452   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.97            0.0      0.0     0.0   5024 KARUKH_F    20.000    3  F1     0.0     0.0  1.000LK           0    10 
                                                                        5031 TURGHONDI_E 110.00    3  I2     4.7     1.2                    4   114 
                                                                        7004 MARY_E      110.00    4  I2    -4.7    -1.2                    4   114 
  5026 KOHSAN-HIR_E20.000    3 1.0284   43.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.567            0.0      0.0     0.0   5022 ISLAMQALHA_E20.000    3  E1    21.2    -2.2                  129    16 
                                                                        7012 TURBAT-I-J_E20.000    4  A1   -21.2     2.2                  129    16 
  5028 RUBAT SANG_E20.000    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.582            0.0      0.0     0.0   5029 RUBAT SANG_E110.00    3  E1     0.0     0.0  1.000UN           0    60 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  5029 RUBAT SANG_E110.00    3 1.0291   -2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 113.20            0.0      0.0     0.0   5013 NOOR JAHAD_E110.00    3  E1     9.4     5.5                    9   114 
                                                                        5028 RUBAT SANG_E20.000    3  E1     0.0     0.0  1.000LK           0    60 
                                                                        5031 TURGHONDI_E 110.00    3  A1    -9.4    -5.5                    9   114 
  5030 TURGHONDI_F 220.00    3 1.0328   -2.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 227.22            0.0      0.0     0.0   5018 HERAT RING_F220.00    3  E2    13.4    17.2                    8   278 
                                                                        7006 MARY_E      220.00    4  I1   -13.4   -17.2                    5   385 
  5031 TURGHONDI_E 110.00    3 1.0432   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 114.75            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2    -4.7    -1.9                    4   114 
                                                                        5029 RUBAT SANG_E110.00    3  A1     9.5     3.8                    9   114 
                                                                        7004 MARY_E      110.00    4  I1    -4.7    -1.9                    4   114 
  5032 ZARANJ_E    20.000    3 1.0301    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.603            0.0      0.0     0.0   5021 IRAN_E      20.000    3  E1     0.0     0.0                    0    16 
                                                                        7015 ZOHAK_E     20.000    4  I1     0.0     0.0                    0    16 
  5050 HERAT_FU_GEN20.000    3 1.0300   -9.9    60.2      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 20.600           31.5R     0.0     0.0   5051 HERAT_FU_GEN132.00    3  F1    30.1    15.8  1.000UN          28   120 
                                                                        5051 HERAT_FU_GEN132.00    3  F2    30.1    15.8  1.000UN          28   120 
  5051 HERAT_FU_GEN132.00    3 1.0436  -10.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             7 137.76            0.0      0.0     0.0   5011 MIR DAWOOD_E132.00    3  F1    60.1    30.6                   39   167 
                                                                        5050 HERAT_FU_GEN20.000    3  F1   -30.1   -15.3  1.020LK          28   120 
                                                                        5050 HERAT_FU_GEN20.000    3  F2   -30.1   -15.3  1.020LK          28   120 
  6001 ANDKHOY_E   6.0000    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2258            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1     0.0     0.0  1.000UN           0    10 
 
  6002 BALKH DIST_E6.0000    6 1.0226   -2.5     0.0      0.7     0.0 ----------------------------------------------------------------------------- 
                             2 6.1354            0.0      0.2     0.0   6059 BALKH DIST_E35.000    6  E1    -0.7    -0.2  1.000UN          18     4 
 
  6003 GHOUCHAK_E  6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0  1.000UN           0     6 
 
  6004 JALALABAD _E6.0000    1 0.9837   -7.1     0.0     23.4     0.0 ----------------------------------------------------------------------------- 
                             3 5.9021            0.0      7.2     0.0   6066 JALALABAD _E35.000    1  E1   -11.7    -3.6  1.000UN         306     4 
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                                                                        6066 JALALABAD _E35.000    1  E2   -11.7    -3.6  1.000UN         306     4 
  6005 KHOJA DOKO_E6.0000    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2247            0.0      0.0     0.0   6127 KHOJA DOKO_E110.00    1  E1     0.0     0.0  1.000UN           0     2 
 
  6006 KHOJA GOGI_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0  1.000UN           0     1 
                                                                        6068 KHOJA GOGI_E35.000    1  E2     0.0     0.0  1.000UN           0     1 
  6007 KUNDUZ OLD_E6.0000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9979            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0  1.000UN           0     3 
                                                                        6072 KUNDUZ OLD_E35.000    1  E2     0.0     0.0  1.000UN           0     3 
  6008 MAZARI SHA_E6.0000    6 1.0452   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2712            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1     0.0     0.0  1.000UN           0     4 
                                                                        6077 MAZAR OLD_E 35.000    6  E2     0.0     0.0  1.000UN           0     4 
  6009 SAID ABAD_E 6.0000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1646            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0  1.000UN           0     4 
 
  6010 SARI PUL-J_E6.0000    1 1.0276  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1658            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6011 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2209            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0  1.000UN           0    10 
                                                                        6083 SHIBERGHAN_E35.000    1  E2     0.0     0.0  1.000UN           0    10 
  6012 ZAITOON_E   6.0000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 6.1800            0.0      0.0     0.0   6085 ZAITOON_E   35.000    1  E1     0.0     0.0  1.000UN           0     2 
                                                                        6085 ZAITOON_E   35.000    1  E2     0.0     0.0  1.000UN           0     2 
  6013 PUL-E-CHAR_E10.000    1 1.0302   -2.8     0.0      6.5     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      2.0     0.0   6069 PUL-E-CHAR_S10.000    1  1     -3.2    -1.0 
                                                                        6143 PULL-E-CHA_F110.00    1  E2    -3.2    -1.0  1.000UN          34    10 
  6015 AYBAK_F     20.000    6 1.0229  -31.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.458            0.0      0.0     0.0   6166 AYBAK_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
  6016 BAGHLAN_F   20.000    1 1.0120   -4.3     0.0      9.3     0.0 ----------------------------------------------------------------------------- 
                             4 20.241            0.0      2.9     0.0   6167 BAGHLAN_F   220.00    1  F1    -9.3    -2.9  1.000UN          24    40 
 
  6018 BOTKHAK_E   20.000    1 1.0003   -3.5     0.0     16.9     0.0 ----------------------------------------------------------------------------- 
                            10 20.006            0.0      5.2     0.0   6096 BOTKHAK_E   110.00    1  E1    -8.5    -2.6  1.000UN          22    40 
                                                                        6096 BOTKHAK_E   110.00    1  E2    -8.5    -2.6  1.000UN          22    40 
  6019 BRESHNA KO_E20.000    1 1.0037   -5.1     0.0     48.4     0.0 ----------------------------------------------------------------------------- 
                            10 20.074            0.0     14.9     0.0 3WNDTR              WND 2       1    -24.2    -7.4  1.000LK          32    80 
                                                                      3WNDTR              WND 2       2    -24.2    -7.4  1.000LK          32    80 
  6021 CHARIKAR_F  20.000    6 1.0434  -49.3     0.0     38.5     0.0 ----------------------------------------------------------------------------- 
                            11 20.867            0.0     11.8     0.0   6172 CHARIKAR_S  220.00    6  F1   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F2   -12.8    -3.9  1.000UN          34    40 
                                                                        6172 CHARIKAR_S  220.00    6  F3   -12.8    -3.9  1.000UN          34    40 
  6022 CHEMTALA_E  20.000    6 1.0045  -50.9     0.0      8.3     0.0 ----------------------------------------------------------------------------- 
                            10 20.089            0.0      2.6   -10.1   6058 CHEMTALA_S  20.000    6  1     -4.2     3.8 
                                                                        6102 CHEMTALA_E  110.00    6  E2    -4.2     3.8  1.000UN          14    40 
  6026 KHENJAN_F   20.000    6 0.9992  -41.4     0.0      3.6     0.0 ----------------------------------------------------------------------------- 
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                            11 19.983            0.0      1.1     0.0   6177 DOSHI-KHEN_S220.00    6  F1    -3.6    -1.1  1.000UN          38    10 
 
  6029 IMAM SAHEB_F20.000    1 0.9838   -2.7     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 19.676            0.0      2.8     0.0   6109 IMAM SAHEB_F110.00    1  F1    -9.0    -2.8  1.000UN          47    20 
 
  6030 JALALABAD_F 20.000    1 1.0075   -5.3     0.0     17.0     0.0 ----------------------------------------------------------------------------- 
                             3 20.151            0.0      5.2     0.0   6111 JALALABAD_F 110.00    1  F2   -17.0    -5.2  1.000UN          45    40 
 
  6031 JUMABAZAR_E 20.000    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.967            0.0      0.0     0.0   6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0  1.000UN           0     4 
                                                                        6113 JUMABAZAR_E 110.00    1  E2     0.0     0.0  1.000UN           0     4 
  6032 KABUL EAST_E20.000    6 0.9380  -59.4     0.0     73.3     0.0 ----------------------------------------------------------------------------- 
                            10 18.761            0.0     20.7     0.0 3WNDTR              WND 2       1    -36.7   -10.3  1.000LK          48    80 
                                                                      3WNDTR              WND 2       1    -36.7   -10.3  1.000LK          48    80 
  6033 KABUL NORT_E20.000    6 1.0005  -56.9     0.0    141.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.010            0.0     43.4   -10.0   6067 KABUL_NORT_S20.000    6  1    -70.6   -21.7 
                                                                      3WNDTR              WND 2       3    -35.3    -5.9  1.000LK          89    40 
                                                                      3WNDTR              WND 2       1    -35.3    -5.9  1.000LK          89    40 
  6034 KABUL NW_E  20.000    6 0.9960  -54.2     0.0    163.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.921            0.0     50.4     0.0   6117 KABUL NW_E  110.00    6  E1   -54.3   -16.8  1.000UN         114    50 
                                                                        6117 KABUL NW_E  110.00    6  E2   -86.9   -26.9  1.000UN         114    80 
                                                                        6117 KABUL NW_E  110.00    6  F3   -21.7    -6.7  1.000UN         114    20 
  6038 KHULM_F     20.000    6 1.0097  -23.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.194            0.0      0.0     0.0   6188 KHULM_F     220.00    6  F1     0.0     0.0  1.000UN           0    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6040 KUNDUZ NEW_F20.000    1 1.0147   -3.7     0.0     16.7     0.0 ----------------------------------------------------------------------------- 
                             4 20.294            0.0      5.1     0.0   6190 KUNDUZ NEW_E220.00    1  F1   -16.7    -5.1  1.000UN          12   150 
 
  6041 MAYMANA_E   20.000    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.975            0.0      0.0     0.0   6136 MAYMANA_E   110.00    1  E1     0.0     0.0  1.000UN           0    16 
                                                                        6136 MAYMANA_E   110.00    1  E2     0.0     0.0  1.000UN           0    16 
  6042 MAZARI SHA_E20.000    6 1.0175   -4.6     0.0     45.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.351            0.0     14.0     0.0   6192 MAZARI SHA_E220.00    6  E1   -22.6    -6.8  1.000UN          39    60 
                                                                        6192 MAZARI SHA_E220.00    6  F1   -22.4    -7.2  1.000UN          39    60 
  6046 PULI KHUMR_E20.000    6 1.0512  -39.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 21.025            0.0      0.0     0.0   6199 PULIKHUMRI_S220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6047 PUSHMOOL_F  20.000    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 19.553            0.0      0.0     0.0   6144 PUSHMOOL_F  110.00    1  F1     0.0     0.0  1.000UN           0     4 
 
  6051 SARI PUL-J_F20.000    1 1.0394  -25.6     0.0     13.4     0.0 ----------------------------------------------------------------------------- 
                             2 20.788            0.0      4.1     0.0   6150 SARI PUL-J_E110.00    1  F1   -13.4    -4.1  1.030UN          88    16 
 
  6053 SHIBERGHAN_F20.000    1 1.0213  -24.8     0.0     36.1     0.0 ----------------------------------------------------------------------------- 
                             2 20.427            0.0     11.1     0.0   6204 SHIBERGHAN_F220.00    1  F1   -36.1   -11.1  1.000UN          54    70 
 
  6054 SHIREEN TA_E20.000    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.945            0.0      0.0     0.0   6157 SHIREEN TA_E110.00    1  E1     0.0     0.0  1.000UN           0    10 
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                                                                        6157 SHIREEN TA_E110.00    1  E2     0.0     0.0  1.000UN           0    10 
  6055 SPIN BOLDA_F20.000    1 0.9866  -25.0     0.0      1.5     0.0 ----------------------------------------------------------------------------- 
                             6 19.731            0.0      0.5     0.0   6159 SPIN BOLDA_F110.00    1  F1    -1.5    -0.5  1.000UN          16    10 
 
  6056 TALUQAN_F   20.000    1 1.0060   -5.2     0.0      9.0     0.0 ----------------------------------------------------------------------------- 
                             4 20.119            0.0      2.8     0.0   6207 TALUQAN_F   220.00    1  F1    -9.0    -2.8  1.000UN          59    16 
 
  6057 TARAKHIL_F  20.000    6 0.9813  -54.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 19.625            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  F1     0.0     0.0  1.000UN           0    60 
 
  6058 CHEMTALA_S  20.000    6 1.0045  -50.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.089            0.0      0.0     0.0   6022 CHEMTALA_E  20.000    6  1      4.2    -3.8 
                                                                        6103 CHEMTALA_S  110.00    6  E1    -4.2     3.8  1.000UN          14    40 
  6059 BALKH DIST_E35.000    6 1.0261   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.914            0.0      0.0     0.0   6002 BALKH DIST_E6.0000    6  E1     0.7     0.2  1.000LK          18     4 
                                                                        6075 MAZAR TPP_E 35.000    6  A1    -0.7    -0.2                    2    36 
  6060 DARUNTA_E   35.000    1 1.0300   -4.5    12.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            5.4R     0.0     0.0   6064 GHOUCHAK_E  35.000    1  E1     0.0     0.0                    0    14 
                                                                        6065 GODAMHA_E   35.000    1  E1     0.0    -0.1                    0    36 
                                                                        6066 JALALABAD _E35.000    1  E1    12.0     5.5                   92    14 
                                                                        6085 ZAITOON_E   35.000    1  E1     0.0     0.0                    0    18 
  6062 DAWLATABAD_E35.000    6 1.0301   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.055            0.0      0.0     0.0   6075 MAZAR TPP_E 35.000    6  E1     0.0     0.0                    0    21 
 
  6064 GHOUCHAK_E  35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6003 GHOUCHAK_E  6.0000    1  E1     0.0     0.0  1.000LK           0     6 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    14 
  6065 GODAMHA_E   35.000    1 1.0302   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.057            0.0      0.0     0.0   6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    36 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6066 JALALABAD _E35.000    1 1.0014   -4.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 35.050            0.0      0.0     0.0   6004 JALALABAD _E6.0000    1  E1    11.7     4.1  1.000LK         311     4 
                                                                        6004 JALALABAD _E6.0000    1  E2    11.7     4.1  1.000LK         311     4 
                                                                        6060 DARUNTA_E   35.000    1  E1   -11.7    -5.3                   92    14 
                                                                        6111 JALALABAD_F 110.00    1  F1   -11.8    -3.0  1.000UN          24    50 
  6067 KABUL_NORT_S20.000    6 1.0005  -56.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.010            0.0      0.0   -10.0   6033 KABUL NORT_E20.000    6  1     70.6    21.7 
                                                                      3WNDTR              WND 2       4    -35.3    -5.9  1.000LK          89    40 
                                                                      3WNDTR              WND 2       2    -35.3    -5.9  1.000LK          89    40 
  6068 KHOJA GOGI_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6006 KHOJA GOGI_E6.0000    1  E1     0.0     0.0  1.000LK           0     1 
                                                                        6006 KHOJA GOGI_E6.0000    1  E2     0.0     0.0  1.000LK           0     1 
                                                                        6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
  6069 PUL-E-CHAR_S10.000    1 1.0302   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 10.302            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  1      3.2     1.0 
                                                                        6142 PUL-E-CHAR_S110.00    1  1     -3.2    -1.0  1.000UN          34    10 
  6070 KABUL_EAST_S20.000    1 1.0301   -2.7     0.0     10.2     0.0 ----------------------------------------------------------------------------- 
                            10 20.601            0.0      3.5     0.0 3WNDTR              WND 2       4    -10.2    -3.5  1.000LK 
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  6071 KUNDUZ NEW_E35.000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.987            0.0      0.0     0.0   6072 KUNDUZ OLD_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 2       2      0.0     0.0  1.000LK           0    16 
  6072 KUNDUZ OLD_E35.000    1 0.9997   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 34.988            0.0      0.0     0.0   6007 KUNDUZ OLD_E6.0000    1  E1     0.0     0.0  1.000LK           0     3 
                                                                        6007 KUNDUZ OLD_E6.0000    1  E2     0.0     0.0  1.000LK           0     3 
                                                                        6071 KUNDUZ NEW_E35.000    1  E1     0.0     0.0                    0    21 
  6073 PULI KHUMR_S20.000    6 1.0395  -40.7     0.0     25.9     0.0 ----------------------------------------------------------------------------- 
                             8 20.790            0.0      8.0     0.0   6199 PULIKHUMRI_S220.00    6  E1   -25.9    -8.0  1.000UN          68    40 
 
  6075 MAZAR TPP_E 35.000    6 1.0300   -1.8     3.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.050           -1.2R     0.0     0.0   6059 BALKH DIST_E35.000    6  A1     0.7     0.1                    2    36 
                                                                        6062 DAWLATABAD_E35.000    6  E1     0.0    -0.1                    0    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E1     2.9    -1.2                   15    21 
  6076 MAZAR NEW_E 35.000    6 1.0218   -3.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.763            0.0      0.0     0.0   6077 MAZAR OLD_E 35.000    6  E1    -1.4     0.6                    7    21 
                                                                        6077 MAZAR OLD_E 35.000    6  E2    -1.4     0.6                    7    21 
                                                                      3WNDTR              WND 2       2      1.4    -0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 2       1      1.4    -0.6  1.000LK           5    30 
  6077 MAZAR OLD_E 35.000    6 1.0243   -2.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.851            0.0      0.0     0.0   6008 MAZARI SHA_E6.0000    6  E1     0.0     0.0  0.980LK           0     4 
                                                                        6008 MAZARI SHA_E6.0000    6  E2     0.0     0.0  0.980LK           0     4 
                                                                        6075 MAZAR TPP_E 35.000    6  E1    -2.9     1.2                   14    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E1     1.4    -0.6                    7    21 
                                                                        6076 MAZAR NEW_E 35.000    6  E2     1.4    -0.6                    7    21 
  6078 SAID ABAD_E 35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6009 SAID ABAD_E 6.0000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.0     0.0                    0    21 
  6079 SARI PUL-J_E35.000    1 1.0274  -23.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 35.960            0.0      0.0     0.0   6078 SAID ABAD_E 35.000    1  E1     0.0     0.0                    0    21 
                                                                        6083 SHIBERGHAN_E35.000    1  E1    -0.9    -0.4                    3    36 
                                                                      3WNDTR              WND 2       1      0.9     0.4  1.000LK           6    16 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6080 SAROBI TOW_E35.000    1 1.0100    2.2    23.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 35.350           -7.6R     0.0     0.0 3WNDTR              WND 2       1     23.0    -7.6  1.000LK          81    30 
 
  6082 SHEB.GOGIR_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.289            0.0      0.0     0.0   6083 SHIBERGHAN_E35.000    1  E1     0.0     0.0                    0    21 
 
  6083 SHIBERGHAN_E35.000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 36.288            0.0      0.0     0.0   6011 SHIBERGHAN_E6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6011 SHIBERGHAN_E6.0000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6068 KHOJA GOGI_E35.000    1  E1     0.0     0.0                    0    21 
                                                                        6079 SARI PUL-J_E35.000    1  E1     0.9     0.2                    3    36 
                                                                        6082 SHEB.GOGIR_E35.000    1  E1     0.0     0.0                    0    21 
                                                                      3WNDTR              WND 2       1     -0.5    -0.1  1.000LK           3    16 
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                                                                      3WNDTR              WND 2       2     -0.5    -0.1  1.000LK           3    16 
  6085 ZAITOON_E   35.000    1 1.0300   -4.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 36.050            0.0      0.0     0.0   6012 ZAITOON_E   6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6012 ZAITOON_E   6.0000    1  E2     0.0     0.0  1.000LK           0     2 
                                                                        6060 DARUNTA_E   35.000    1  E1     0.0     0.0                    0    18 
  6089 ANDKHOI_E   110.00    1 1.0376  -17.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.14            0.0      0.0     0.0   6001 ANDKHOY_E   6.0000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6092 AQINA_E     110.00    1  E1   -51.7    24.1                   48   114 
                                                                        6127 KHOJA DOKO_E110.00    1  E1    51.6   -19.0                   47   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0    -5.1                    4   114 
  6092 AQINA_E     110.00    1 1.0356  -12.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 113.92            0.0      0.0     0.0   6089 ANDKHOI_E   110.00    1  E1    53.4   -21.5                   49   114 
                                                                        7013 ZERNOW_E    110.00    4  I1   -53.4    21.5                   49   114 
  6096 BOTKHAK_E   110.00    1 1.0040   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.44            0.0      0.0     0.0   6018 BOTKHAK_E   20.000    1  E1     8.5     2.7  1.000LK          22    40 
                                                                        6018 BOTKHAK_E   20.000    1  E2     8.5     2.7  1.000LK          22    40 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    -8.5    -2.7                    8   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    -8.5    -2.7                    8   114 
  6097 BRESHNA KO_E110.00    1 0.9925   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.17            0.0      0.0     0.0   6302 BRESH-SUR_B1110.00    1  E1   -24.2    -8.1                   23   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1   -24.2    -8.1                   23   114 
                                                                      3WNDTR              WND 1       1     24.2     8.1  0.980LK          32    80 
                                                                      3WNDTR              WND 1       2     24.2     8.1  0.980LK          32    80 
  6100 CHARIKAR_F  110.00    6 1.0385  -48.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 114.24            0.0      0.0     0.0   6101 CHARIKAR_F  20.000    6  1      0.0     0.0  1.000UN           0     5 
                                                                        6172 CHARIKAR_S  220.00    6  F1     0.0     0.0  1.000UN           0    50 
  6101 CHARIKAR_F  20.000    6 1.0385  -48.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.771            0.0      0.0     0.0   6100 CHARIKAR_F  110.00    6  1      0.0     0.0  1.000LK           0     5 
 
  6102 CHEMTALA_E  110.00    6 1.0000  -50.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0  -130.0   6022 CHEMTALA_E  20.000    6  E2     4.2    -3.7  1.000LK          14    40 
                                                                        6103 CHEMTALA_S  110.00    6  1    155.4    -9.5 
                                                                        6117 KABUL NW_E  110.00    6  E1   101.9    -0.9                   89   114 
                                                                        6171 CHEMTALA_E  220.00    6  E1  -130.7    72.1  1.000UN          93   160 
                                                                        6171 CHEMTALA_E  220.00    6  E2  -130.7    72.1  1.000UN          93   160 
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                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6103 CHEMTALA_S  110.00    6 1.0000  -50.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.00            0.0      0.0     0.0   6058 CHEMTALA_S  20.000    6  E1     4.2    -3.7  1.000LK          14    40 
                                                                        6102 CHEMTALA_E  110.00    6  1   -155.4     9.5 
                                                                        6114 KABUL NW_S  110.00    6  E3   101.9    -0.9                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  E4   101.9    -0.9                   89   114 
                                                                        6116 KABUL NORT_E110.00    6  F1    78.1   -25.0                   72   114 
                                                                        6175 CHEMTALA_S  220.00    6  F2  -130.7    72.1  1.000UN          93   160 
                                                                        8001 KABUL-SVC   20.000    1  2      0.0   -51.1  1.000UN          15   330 
  6108 HAYRATAN_E  110.00    6 1.0271   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.98            0.0      0.0     0.0   7001 AMU_E       110.00    6  I1     0.0     0.0                    0   114 
 
  6109 IMAM SAHEB_F110.00    1 0.9932   -1.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                             4 109.25            0.0      0.0     0.0   6029 IMAM SAHEB_F20.000    1  F1     9.0     3.0  1.000LK          47    20 
                                                                        6158 SHIRKHANBA_E110.00    1  F1    -9.0    -3.0                    8   114 
  6111 JALALABAD_F 110.00    1 1.0049   -4.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             3 110.54            0.0      0.0     0.0   6030 JALALABAD_F 20.000    1  F2    17.0     5.6  0.990LK          45    40 
                                                                        6066 JALALABAD _E35.000    1  F1    11.8     3.1  1.000LK          24    50 
                                                                        6137 NAGHLO_S    110.00    1  F2   -28.8    -8.7                   26   114 
  6112 KABUL EAST_S110.00    1 1.0340   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.74            0.0      0.0     0.0   6300 KBLE-NAG_PC1110.00    1  E1   -10.2    -3.6                    9   114 
                                                                      3WNDTR              WND 1       4     10.2     3.6  1.000LK 
  6113 JUMABAZAR_E 110.00    1 1.0484  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.32            0.0      0.0     0.0   6031 JUMABAZAR_E 20.000    1  E1     0.0     0.0  1.000LK           0     4 
                                                                        6031 JUMABAZAR_E 20.000    1  E2     0.0     0.0  1.000LK           0     4 
                                                                        6136 MAYMANA_E   110.00    1  E1     0.0    -0.9                    1   114 
                                                                        6157 SHIREEN TA_E110.00    1  E1     0.0     0.9                    1   114 
  6114 KABUL NW_S  110.00    6 0.9961  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.57            0.0      0.0     0.0   6103 CHEMTALA_S  110.00    6  E3  -101.5     1.8                   89   114 
                                                                        6103 CHEMTALA_S  110.00    6  E4  -101.5     1.8                   89   114 
                                                                        6117 KABUL NW_E  110.00    6  1    132.4    29.2 
                                                                        6118 KABUL_NORT_S110.00    6  E2    70.6   -32.8                   69   114 
  6115 KABUL EAST_E110.00    6 0.9675  -54.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.43            0.0      0.0     0.0   6155 TARAKHIL_S  110.00    6  E1   -36.8   -13.8                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  E2   -36.8   -13.8                   36   114 
                                                                      3WNDTR              WND 1       1     36.8    13.8  1.000LK          49    80 
                                                                      3WNDTR              WND 1       1     36.8    13.8  1.000LK          49    80 
  6116 KABUL NORT_E110.00    6 0.9978  -52.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.75            0.0      0.0  -159.3   6103 CHEMTALA_S  110.00    6  F1   -77.0    27.4                   72   114 
                                                                        6117 KABUL NW_E  110.00    6  E1   -69.8    34.4                   68   114 
                                                                        6118 KABUL_NORT_S110.00    6  1     38.5    65.9 
                                                                        6163 TARAKHIL_F  110.00    6  E2    37.5    14.4                   35   114 
                                                                      3WNDTR              WND 1       3     35.4     8.5  0.980LK          91    40 
                                                                      3WNDTR              WND 1       1     35.4     8.5  0.980LK          91    40 
  6117 KABUL NW_E  110.00    6 0.9961  -51.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.57            0.0      0.0     0.0   6034 KABUL NW_E  20.000    6  E1    54.4    20.1  0.980LK         116    50 
                                                                        6034 KABUL NW_E  20.000    6  E2    87.1    32.1  0.980LK         116    80 
                                                                        6034 KABUL NW_E  20.000    6  F3    21.8     8.0  0.980LK         116    20 
                                                                        6102 CHEMTALA_E  110.00    6  E1  -101.5     1.8                   89   114 
                                                                        6114 KABUL NW_S  110.00    6  1   -132.4   -29.2 
                                                                        6116 KABUL NORT_E110.00    6  E1    70.6   -32.8                   69   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6118 KABUL_NORT_S110.00    6 0.9978  -52.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 109.75            0.0      0.0     0.0   6114 KABUL NW_S  110.00    6  E2   -69.8    34.4                   68   114 
                                                                        6116 KABUL NORT_E110.00    6  1    -38.5   -65.9 
                                                                        6155 TARAKHIL_S  110.00    6  E1    37.5    14.4                   35   114 
                                                                      3WNDTR              WND 1       4     35.4     8.5  0.980LK          91    40 
                                                                      3WNDTR              WND 1       2     35.4     8.5  0.980LK          91    40 
  6127 KHOJA DOKO_E110.00    1 1.0375  -17.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0     0.0   6005 KHOJA DOKO_E6.0000    1  E1     0.0     0.0  1.000LK           0     2 
                                                                        6089 ANDKHOI_E   110.00    1  E1   -51.5    19.2                   46   114 
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                                                                        6156 SHIBERGHAN_E110.00    1  E1    51.5   -19.2                   46   114 
  6132 KUNDUZ NEW_E110.00    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.95            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  E1     0.0     0.0                    0   114 
                                                                      3WNDTR              WND 1       1      0.0     0.0  1.000LK           0    16 
                                                                      3WNDTR              WND 1       2      0.0     0.0  1.000LK           0    16 
  6133 MAHIPAR_E   110.00    1 1.0172   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.89            0.0      0.0     0.0   6135 MAHIPAR_E   20.000    2  1    -34.0    -2.9  1.000UN          43    80 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    17.0     1.4                   15   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    17.0     1.4                   15   114 
  6135 MAHIPAR_E   20.000    2 1.0200   -0.8    34.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            3.6R     0.0     0.0   6133 MAHIPAR_E   110.00    1  1     34.0     3.6  1.000LK          43    80 
 
  6136 MAYMANA_E   110.00    1 1.0487  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.36            0.0      0.0     0.0   6041 MAYMANA_E   20.000    1  E1     0.0     0.0  1.000LK           0    16 
                                                                        6041 MAYMANA_E   20.000    1  E2     0.0     0.0  1.000LK           0    16 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0     0.0                    0   114 
  6137 NAGHLO_S    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6111 JALALABAD_F 110.00    1  F2    29.5     8.3                   26   114 
                                                                        6141 NAGHLO_E    110.00    1  1    -38.4    -9.4 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     8.8     1.1                    7   114 
  6138 MAZARI SHA_E110.00    6 1.0232   -3.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.56            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1     2.8    -1.2  1.000UN           4    80 
                                                                      3WNDTR              WND 1       2     -1.4     0.6  1.000LK           5    30 
                                                                      3WNDTR              WND 1       1     -1.4     0.6  1.000LK           5    30 
  6140 NAGHLO_E    20.000    2 1.0300    0.0    59.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           38.7R     0.0     0.0   6141 NAGHLO_E    110.00    1  1     59.6    38.7  1.000UN          59   120 
 
  6141 NAGHLO_E    110.00    1 1.0441   -1.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.85            0.0      0.0     0.0   6137 NAGHLO_S    110.00    1  1     38.4     9.4 
                                                                        6140 NAGHLO_E    20.000    2  1    -59.5   -36.8  1.030LK          58   120 
                                                                        6160 SUROBI_E    110.00    1  E1    13.1    26.6                   25   114 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1     8.0     0.8                    7   114 
  6142 PUL-E-CHAR_S110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6069 PUL-E-CHAR_S10.000    1  1      3.3     1.1  1.000LK          34    10 
                                                                        6143 PULL-E-CHA_F110.00    1  1     -4.7    -1.5 
                                                                        6300 KBLE-NAG_PC1110.00    1  E1     1.5     0.5                    1   114 
  6143 PULL-E-CHA_F110.00    1 1.0363   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.00            0.0      0.0     0.0   6013 PUL-E-CHAR_E10.000    1  E2     3.3     1.1  1.000LK          34    10 
                                                                        6142 PUL-E-CHAR_S110.00    1  1      4.7     1.5 
                                                                        6301 KBLE-NAG_PC2110.00    1  E1    -8.0    -2.6                    7   114 
  6144 PUSHMOOL_F  110.00    1 0.9776  -22.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 107.54            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  A1    38.6    -6.6                   35   114 
                                                                        4033 TIRIN KOT_F 110.00    2  A1   -38.6     6.6                   35   114 
                                                                        6047 PUSHMOOL_F  20.000    1  F1     0.0     0.0  1.000LK           0     4 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6150 SARI PUL-J_E110.00    1 1.0250  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 112.75            0.0      0.0     0.0   6051 SARI PUL-J_F20.000    1  F1    13.4     4.7  1.000LK          89    16 
                                                                        6156 SHIBERGHAN_E110.00    1  E1   -12.5    -4.3                   11   114 
                                                                      3WNDTR              WND 1       1     -0.9    -0.4  1.000LK           6    16 
  6154 CHARIKAR_F  20.000    6 1.0490  -48.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.981            0.0      0.0     0.0   6170 CHARIKAR_F  220.00    6  F1     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F2     0.0     0.0  1.000UN           0    40 
                                                                        6170 CHARIKAR_F  220.00    6  F3     0.0     0.0  1.000UN           0    40 
  6155 TARAKHIL_S  110.00    6 0.9715  -54.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.86            0.0      0.0     0.0   6057 TARAKHIL_F  20.000    6  F1     0.0     0.0  0.990LK           0    60 
                                                                        6115 KABUL EAST_E110.00    6  E1    36.9    13.9                   36   114 
                                                                        6118 KABUL_NORT_S110.00    6  E1   -36.9   -13.9                   36   114 
                                                                        6163 TARAKHIL_F  110.00    6  1      0.0     0.0 
  6156 SHIBERGHAN_E110.00    1 1.0374  -22.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 114.12            0.0      0.0   -37.7   6127 KHOJA DOKO_E110.00    1  E1   -49.7    21.8                   46   114 
                                                                        6150 SARI PUL-J_E110.00    1  E1    12.6     2.9                   11   114 
                                                                        6204 SHIBERGHAN_F220.00    1  F1    18.1     6.4  1.000UN          21    90 
                                                                        6204 SHIBERGHAN_F220.00    1  F2    18.1     6.4  1.000UN          21    90 
                                                                      3WNDTR              WND 1       1      0.5     0.1  1.000LK           3    16 
                                                                      3WNDTR              WND 1       2      0.5     0.1  1.000LK           3    16 
  6157 SHIREEN TA_E110.00    1 1.0473  -17.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 115.20            0.0      0.0     0.0   6054 SHIREEN TA_E20.000    1  E1     0.0     0.0  1.000LK           0    10 
                                                                        6054 SHIREEN TA_E20.000    1  E2     0.0     0.0  1.000LK           0    10 
                                                                        6089 ANDKHOI_E   110.00    1  E1     0.0     1.9                    2   114 
                                                                        6113 JUMABAZAR_E 110.00    1  E1     0.0    -1.9                    2   114 
  6158 SHIRKHANBA_E110.00    1 0.9973   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 109.71            0.0      0.0     0.0   6109 IMAM SAHEB_F110.00    1  F1     9.0     2.4                    8   114 
                                                                        6132 KUNDUZ NEW_E110.00    1  E1     0.0    -2.1                    2   114 
                                                                        7002 GERAN_E     110.00    4  I1    -9.0    -0.2                    8   114 
  6159 SPIN BOLDA_F110.00    1 0.9897  -24.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             6 108.87            0.0      0.0     0.0   4010 KANDAHAR_F  110.00    2  2     -1.5    -0.5                    1   114 
                                                                        6055 SPIN BOLDA_F20.000    1  F1     1.5     0.5  1.000LK          16    10 
  6160 SUROBI_E    110.00    1 1.0310   -1.4     0.0      3.4     0.0 ----------------------------------------------------------------------------- 
                            10 113.41            0.0      1.0     0.0   6141 NAGHLO_E    110.00    1  E1   -13.0   -26.7                   25   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1    16.3     8.2                   16   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1    16.3     8.2                   16   114 
                                                                      3WNDTR              WND 1       1    -22.9     9.3  1.000LK          82    30 
  6163 TARAKHIL_F  110.00    6 0.9715  -54.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 106.86            0.0      0.0     0.0   6115 KABUL EAST_E110.00    6  E2    36.9    13.9                   36   114 
                                                                        6116 KABUL NORT_E110.00    6  E2   -36.9   -13.9                   36   114 
                                                                        6155 TARAKHIL_S  110.00    6  1      0.0     0.0 
  6166 AYBAK_F     220.00    6 1.0229  -31.5     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.03            0.0      0.0     0.0   6015 AYBAK_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6188 KHULM_F     220.00    6  A1  -270.8   115.0                   75   385 
                                                                        6199 PULIKHUMRI_S220.00    6  1    270.8  -115.0                   75   385 
  6167 BAGHLAN_F   220.00    1 1.0163   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.58            0.0      0.0     0.0   6016 BAGHLAN_F   20.000    1  F1     9.3     3.0  1.000LK          24    40 
                                                                        6190 KUNDUZ NEW_E220.00    1  1     -9.3    -3.0                    3   385 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6170 CHARIKAR_F  220.00    6 1.0385  -48.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 228.48            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  E2    10.4   115.7                   29   385 
                                                                        6154 CHARIKAR_F  20.000    6  F1     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F2     0.0     0.0  0.990LK           0    40 
                                                                        6154 CHARIKAR_F  20.000    6  F3     0.0     0.0  0.990LK           0    40 
                                                                        6178 DOSHI-KHEN_F220.00    6  E3  -227.4   107.4                   63   385 
                                                                        6183 CHARIKAR_S2 220.00    6  1    217.0  -223.0 
  6171 CHEMTALA_E  220.00    6 0.9794  -48.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 215.47            0.0      0.0     0.0    301 CHEM_E_ZIB  220.00    6  1     -9.2  -117.2 
                                                                         301 CHEM_E_ZIB  220.00    6  2      0.0     0.0 
                                                                        6102 CHEMTALA_E  110.00    6  E1   130.9   -65.1  1.000LK          91   160 
                                                                        6102 CHEMTALA_E  110.00    6  E2   130.9   -65.1  1.000LK          91   160 
                                                                        6175 CHEMTALA_S  220.00    6  1   -252.6   247.4 
  6172 CHARIKAR_S  220.00    6 1.0385  -48.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 228.48            0.0      0.0     0.0   6021 CHARIKAR_F  20.000    6  F1    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F2    12.8     4.1  0.990LK          34    40 
                                                                        6021 CHARIKAR_F  20.000    6  F3    12.8     4.1  0.990LK          34    40 
                                                                        6100 CHARIKAR_F  110.00    6  F1     0.0     0.0  1.000LK           0    50 
                                                                        6183 CHARIKAR_S2 220.00    6  1    -38.5   -12.4 
  6175 CHEMTALA_S  220.00    6 0.9794  -48.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 215.47            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  2   -383.5   312.5 
                                                                        6103 CHEMTALA_S  110.00    6  F2   130.9   -65.1  1.000LK          91   160 
                                                                        6171 CHEMTALA_E  220.00    6  1    252.6  -247.4 
  6177 DOSHI-KHEN_S220.00    6 1.0066  -40.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.45            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  E2  -416.2   234.1                  123   385 
                                                                        6026 KHENJAN_F   20.000    6  F1     3.7     1.2  1.000LK          38    10 
                                                                        6178 DOSHI-KHEN_F220.00    6  1    179.1  -153.1 
                                                                        6183 CHARIKAR_S2 220.00    6  E2   233.5   -82.1                   64   385 
  6178 DOSHI-KHEN_F220.00    6 1.0066  -40.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 221.45            0.0      0.0     0.0    101 PK_E_ZIB    220.00    6  E1   -54.4   -71.0                   23   385 
                                                                        6170 CHARIKAR_F  220.00    6  E3   233.5   -82.1                   64   385 
                                                                        6177 DOSHI-KHEN_S220.00    6  1   -179.1   153.1 
                                                                        6189 KHENJAN_F   20.000    6  F1     0.0     0.0  1.000LK           0    10 
  6183 CHARIKAR_S2 220.00    6 1.0385  -48.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 228.48            0.0      0.0     0.0    201 CHEM_S_ZIB  220.00    6  E3   406.0  -342.8                  133   385 
                                                                        6170 CHARIKAR_F  220.00    6  1   -217.0   223.0 
                                                                        6172 CHARIKAR_S  220.00    6  1     38.5    12.4 
                                                                        6177 DOSHI-KHEN_S220.00    6  E2  -227.4   107.4                   63   385 
  6185 HIRATAN_E   220.00    6 1.0314   -7.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.91            0.0      0.0     0.0   6193 NAIBABAD_E  220.00    6  E1   300.5   -18.5                  101   290 
                                                                        6193 NAIBABAD_E  220.00    6  E2   300.5   -18.5                  101   290 
                                                                        7010 SURKHAN_E   220.00    6  I1  -300.5    18.5                   76   385 
                                                                        7010 SURKHAN_E   220.00    6  I2  -300.5    18.5                   76   385 
  6188 KHULM_F     220.00    6 1.0097  -23.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 222.14            0.0      0.0     0.0   6038 KHULM_F     20.000    6  F1     0.0     0.0  1.000LK           0    16 
                                                                        6166 AYBAK_F     220.00    6  A1   280.8   -83.0                   75   385 
                                                                        6193 NAIBABAD_E  220.00    6  E4  -280.8    83.0                   75   385 
  6189 KHENJAN_F   20.000    6 1.0066  -40.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            11 20.132            0.0      0.0     0.0   6178 DOSHI-KHEN_F220.00    6  F1     0.0     0.0  1.000UN           0    10 
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                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6190 KUNDUZ NEW_E220.00    1 1.0167   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.67            0.0      0.0    31.0   6040 KUNDUZ NEW_F20.000    1  F1    16.7     5.2  1.000LK          12   150 
                                                                        6167 BAGHLAN_F   220.00    1  1      9.3    -4.3                    3   385 
                                                                        6205 SHIRKHANBA_F220.00    1  F1   -35.1   -26.6                   11   385 
                                                                        6207 TALUQAN_F   220.00    1  F1     9.0    -5.3                    3   385 
  6192 MAZARI SHA_E220.00    6 1.0243   -3.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.34            0.0      0.0     0.0   6042 MAZARI SHA_E20.000    6  E1    22.6     7.2  1.000LK          40    60 
                                                                        6042 MAZARI SHA_E20.000    6  F1    22.5     7.7  1.000LK          40    60 
                                                                        6138 MAZARI SHA_E110.00    6  E1    -2.8     1.2  1.000LK           4    80 
                                                                        6194 NAIB_S      220.00    6  E1   -21.1    -8.0                    6   385 
                                                                        6194 NAIB_S      220.00    6  E2   -21.1    -8.0                    6   385 
  6193 NAIBABAD_E  220.00    6 1.0128  -15.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 222.81            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  E1  -290.4    50.5                  100   290 
                                                                        6185 HIRATAN_E   220.00    6  E2  -290.4    50.5                  100   290 
                                                                        6188 KHULM_F     220.00    6  E4   291.1   -50.4                   76   385 
                                                                        6199 PULIKHUMRI_S220.00    6  E3   289.7   -50.6                  100   290 
  6194 NAIB_S      220.00    6 1.0262   -3.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 225.75            0.0      0.0     0.0   6192 MAZARI SHA_E220.00    6  E1    21.1     4.8                    5   385 
                                                                        6192 MAZARI SHA_E220.00    6  E2    21.1     4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F1   -21.1    -4.8                    5   385 
                                                                        6203 KUD_BERGH   220.00    1  F2   -21.1    -4.8                    5   385 
  6196 PULI KHUMR_S20.000    6 1.0512  -39.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 21.025            0.0      0.0     0.0   6198 PULI KHUMR_E220.00    6  E1     0.0     0.0  1.000UN           0    40 
 
  6198 PULI KHUMR_E220.00    6 1.0512  -39.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 231.27            0.0      0.0  -121.6    101 PK_E_ZIB    220.00    6  1     55.2    65.1 
                                                                         101 PK_E_ZIB    220.00    6  2      0.0     0.0 
                                                                        6196 PULI KHUMR_S20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6199 PULIKHUMRI_S220.00    6  1    -55.2    56.4 
  6199 PULIKHUMRI_S220.00    6 1.0512  -39.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             8 231.27            0.0      0.0     0.0      1 PK_S_ZIB    220.00    6  2    439.3  -243.6 
                                                                        6046 PULI KHUMR_E20.000    6  E1     0.0     0.0  1.000LK           0    40 
                                                                        6073 PULI KHUMR_S20.000    6  E1    25.9     8.8  1.000LK          68    40 
                                                                        6166 AYBAK_F     220.00    6  1   -260.9   145.8                   74   385 
                                                                        6193 NAIBABAD_E  220.00    6  E3  -259.5   145.4                   98   290 
                                                                        6198 PULI KHUMR_E220.00    6  1     55.2   -56.4 
  6200 KUD_BERGH   20.000    1 1.0000    0.0    42.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 20.000          -33.1R     0.0     0.0   6203 KUD_BERGH   220.00    1  F1    42.6   -33.1  1.000UN          77    70 
 
  6203 KUD_BERGH   220.00    1 1.0225   -1.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 224.94            0.0      0.0     0.0   6194 NAIB_S      220.00    6  F1    21.2   -17.6                    7   385 
                                                                        6194 NAIB_S      220.00    6  F2    21.2   -17.6                    7   385 
                                                                        6200 KUD_BERGH   20.000    1  F1   -42.4    35.2  1.000LK          79    70 
  6204 SHIBERGHAN_F220.00    1 1.0308  -23.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 226.77            0.0      0.0     0.0   6053 SHIBERGHAN_F20.000    1  F1    36.2    12.1  1.000LK          54    70 
                                                                        6156 SHIBERGHAN_E110.00    1  F1   -18.1    -6.0  1.000LK          21    90 
                                                                        6156 SHIBERGHAN_E110.00    1  F2   -18.1    -6.0  1.000LK          21    90 
  6205 SHIRKHANBA_F220.00    1 1.0312   -2.5     0.0      2.3     0.0 ----------------------------------------------------------------------------- 
                             4 226.87            0.0      0.7     0.0   6190 KUNDUZ NEW_E220.00    1  F1    35.2    18.7                   10   385 
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                                                                        7007 SANGTUDA_F  220.00    4  I2   -37.5   -19.4                   11   385 
  6207 TALUQAN_F   220.00    1 1.0165   -3.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 223.63            0.0      0.0     0.0   6056 TALUQAN_F   20.000    1  F1     9.0     3.0  1.000LK          59    16 
                                                                        6190 KUNDUZ NEW_E220.00    1  F1    -9.0    -3.0                    2   385 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6229 KABUL EAST_E15.000    1 1.0298   -2.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.447            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK 
 
  6260 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6261 MAZARI SHA_E6.0000    6 1.0216   -3.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.1295            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6262 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6263 SHIBERGHAN_E6.0000    1 1.0368  -22.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 6.2207            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6264 SAROBI TOW_E6.0000    1 1.0069    2.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 6.0412            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6265 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6266 KUNDUZ_E    6.0000    1 0.9996   -1.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             4 5.9978            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6267 KABUL EAST_E15.000    6 0.9366  -60.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6268 KABUL EAST_E15.000    1 0.9366  -60.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 14.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6269 KABUL NORT_E15.000    6 1.0001  -57.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       3      0.0     0.0  1.000LK           0    40 
 
  6270 KABUL NORT_E15.000    1 1.0001  -57.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK           0    40 
 
  6271 KABUL NORT_E15.000    6 1.0001  -57.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK           0    40 
 
  6272 KABUL NORT_E15.000    6 1.0001  -57.4     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.002            0.0      0.0     0.0 3WNDTR              WND 3       4      0.0     0.0  1.000LK           0    40 
 
  6273 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
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                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       1      0.0     0.0  1.000LK 
 
  6274 BRESHNA KO_E15.000    1 1.0032   -5.3     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 15.048            0.0      0.0     0.0 3WNDTR              WND 3       2      0.0     0.0  1.000LK 
 
  6300 KBLE-NAG_PC1110.00    1 1.0362   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 113.98            0.0      0.0     0.0   6112 KABUL EAST_S110.00    1  E1    10.3     3.3                    9   114 
                                                                        6137 NAGHLO_S    110.00    1  E1    -8.8    -2.7                    8   114 
                                                                        6142 PUL-E-CHAR_S110.00    1  E1    -1.5    -0.6                    1   114 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  6301 KBLE-NAG_PC2110.00    1 1.0371   -1.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 114.08            0.0      0.0     0.0   6141 NAGHLO_E    110.00    1  E1    -8.0    -2.4                    7   114 
                                                                        6143 PULL-E-CHA_F110.00    1  E1     8.0     2.4                    7   114 
  6302 BRESH-SUR_B1110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6304 BRESH-SUR_M1110.00    1  E1   -32.9   -10.5                   30   114 
  6303 BRESH-SUR_B2110.00    1 1.0042   -2.9     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 110.46            0.0      0.0     0.0   6096 BOTKHAK_E   110.00    1  E1     8.5     2.7                    8   114 
                                                                        6097 BRESHNA KO_E110.00    1  E1    24.4     7.9                   22   114 
                                                                        6305 BRESH-SUR_M2110.00    1  E1   -32.9   -10.5                   30   114 
  6304 BRESH-SUR_M1110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6302 BRESH-SUR_B1110.00    1  E1    33.1    10.6                   30   114 
  6305 BRESH-SUR_M2110.00    1 1.0159   -2.1     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 111.75            0.0      0.0     0.0   6133 MAHIPAR_E   110.00    1  E1   -17.0    -1.6                   15   114 
                                                                        6160 SUROBI_E    110.00    1  E1   -16.1    -9.0                   16   114 
                                                                        6303 BRESH-SUR_B2110.00    1  E1    33.1    10.6                   30   114 
  7001 AMU_E       110.00    6 1.0271   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 112.98            0.0      0.0     0.0   6108 HAYRATAN_E  110.00    6  I1     0.0    -0.3                    0   114 
                                                                        7010 SURKHAN_E   220.00    6  E1     0.0     0.3  1.000LK           0    80 
  7002 GERAN_E     110.00    4 1.0002   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 110.02            0.0      0.0     0.0   6158 SHIRKHANBA_E110.00    1  I1     9.1    -0.6                    8   114 
                                                                        7022 GERAN_E     20.000    2  1     -9.1     0.6  1.000UN          23    40 
  7003 IRAN_E      132.00    4 1.0133    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 133.76            0.0      0.0     0.0   5004 FARAH_F     132.00    3  F1     0.0    -8.1                    5   167 
                                                                        7023 IRAN_E      20.000    2  1      0.0     8.1  1.000UN          27    30 
  7004 MARY_E      110.00    4 1.0181    2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 111.99            0.0      0.0     0.0   5025 KARUKH_F    110.00    3  I2     4.9   -10.1                   10   114 
                                                                        5031 TURGHONDI_E 110.00    3  I1     4.9   -10.1                   10   114 
                                                                        7024 MARY_E      20.000    2  1     -9.8    20.2  1.000UN          19   120 
  7006 MARY_E      220.00    4 1.0196   -0.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 224.31            0.0      0.0    31.2   5030 TURGHONDI_F 220.00    3  I1    13.5   -30.8                    9   385 
                                                                        7026 MARY_F      20.000    2  1     -8.6   -51.6  1.000LK          44   120 
                                                                        7026 MARY_F      20.000    2  2     -4.8    51.2  0.980UN          43   120 
  7007 SANGTUDA_F  220.00    4 1.0483   -0.7     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.63            0.0      0.0     0.0   6205 SHIRKHANBA_F220.00    1  I2    37.8     3.5                    9   385 
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                                                                        7040 SANGTUDA    20.000    1  1    -37.8    -3.5  1.000UN          13   300 
  7010 SURKHAN_E   220.00    6 1.0473   -2.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 230.41            0.0      0.0     0.0   6185 HIRATAN_E   220.00    6  I1   305.8     5.9                   76   385 
                                                                        6185 HIRATAN_E   220.00    6  I2   305.8     5.9                   76   385 
                                                                        7001 AMU_E       110.00    6  E1     0.0    -0.3  1.020UN           0    80 
                                                                        7030 SURKHAN_E   20.000    6  1   -611.5   -11.6  1.000UN          76   800 
  7011 TAIBAT_E    132.00    4 1.0485   -2.2     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 138.41            0.0      0.0     0.0   5023 ISLAMQALHA_E132.00    3  I1    72.0    17.5                   42   167 
                                                                        7031 TAIBAT_E    20.000    2  1    -72.0   -17.5  1.030UN          82    90 
  7012 TURBAT-I-J_E20.000    4 1.0500   46.0    21.7      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           -1.5R     0.0     0.0   5026 KOHSAN-HIR_E20.000    3  A1    21.7    -1.5                  129    16 
 
  7013 ZERNOW_E    110.00    4 1.0445   -3.8     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 114.89            0.0      0.0     0.0   6092 AQINA_E     110.00    1  I1    56.7   -16.2                   50   114 
                                                                        7033 ZERNOW_E    20.000    2  1    -56.7    16.2  1.000UN         147    40 
 
 
                                    PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS®E      WED, AUG 01 2012  20:40 
                        AFGHANISTAN 2016 MODEL WITH ISLANDS                              %MVA FOR TRANSFORMERS 
                        USAID MARCH 2012                                                 % I  FOR NON-TRANSFORMER BRANCHES 
 
X------- FROM BUS ------X AREA  VOLT            GEN    LOAD    SHUNT  X---------- TO BUS ----------X                        TRANSFORMER     RATING 
  BUS# X-- NAME --X BASKV ZONE  PU/KV  ANGLE  MW/MVAR MW/MVAR MW/MVAR   BUS# X-- NAME --X BASKV AREA CKT    MW     MVAR    RATIO   ANGLE   %  SET A 
 
  7015 ZOHAK_E     20.000    4 1.0304    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.608            0.0      0.0     0.0   5032 ZARANJ_E    20.000    3  I1     0.0     0.0                    0    16 
 
  7022 GERAN_E     20.000    2 1.0000    0.0     9.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -0.5R     0.0     0.0   7002 GERAN_E     110.00    4  1      9.1    -0.5  1.000LK          23    40 
 
  7023 IRAN_E      20.000    2 1.0000    0.0     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.000           -8.0R     0.0     0.0   7003 IRAN_E      132.00    4  1      0.0    -8.0  1.000LK          27    30 
 
  7024 MARY_E      20.000    2 1.0100    2.3     9.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.200          -20.0R     0.0     0.0   7004 MARY_E      110.00    4  1      9.8   -20.0  1.000LK          19   120 
 
  7026 MARY_F      20.000    2 1.0200    0.0    13.6      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.400            2.5R     0.0     0.0   7006 MARY_E      220.00    4  1      8.7    52.7  0.980UN          44   120 
                                                                        7006 MARY_E      220.00    4  2      4.9   -50.2  1.000LK          42   120 
  7030 SURKHAN_E   20.000    6 1.0500    0.0   612.3      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 21.000           32.9R     0.0     0.0   7010 SURKHAN_E   220.00    6  1    612.3    32.9  1.000LK          77   800 
 
  7031 TAIBAT_E    20.000    2 1.0300    0.0    72.1      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600           20.4R     0.0     0.0   7011 TAIBAT_E    132.00    4  1     72.1    20.4  1.000LK          83    90 
 
  7033 ZERNOW_E    20.000    2 1.0300    0.0    56.9      0.0     0.0 ----------------------------------------------------------------------------- 
                             1 20.600          -12.2R     0.0     0.0   7013 ZERNOW_E    110.00    4  1     56.9   -12.2  1.000LK         145    40 
 
  7040 SANGTUDA    20.000    1 1.0500    0.0    37.8      0.0     0.0 ----------------------------------------------------------------------------- 
                             2 21.000            3.9R     0.0     0.0   7007 SANGTUDA_F  220.00    4  1     37.8     3.9  1.000LK          13   300 
 
  8001 KABUL-SVC   20.000    1 1.0175  -50.6     0.0      0.0     0.0 ----------------------------------------------------------------------------- 
                            10 20.351            0.0      0.0   -52.0   6103 CHEMTALA_S  110.00    6  2      0.0    52.0  1.000LK          16   330 
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Imports/Generation (4)
  U (MW) 572.2 583.2 572 550.7 572.4 590.9 572 559.1 572.3 561.7 572.5 561.9

Voltage Levels (5)
  Chimtala 110 kV 0.90 -1.10 1.000 1.019 1.000 0.960 1.000 1.032 1.000 0.976 1.000 0.981 1.000 0.981
  Chimtala 220 kV 0.90 -1.10 0.962 0.979 0.963 0.927 0.961 0.990 0.963 0.942 0.962 0.944 0.960 0.943
  Dasht-e-Barchi 220 kV 0.90 -1.10 0.962 0.980 0.964 0.927 0.961 0.990 0.963 0.942 0.962 0.944 0.960 0.942
  Maydan Shar 220 kV 0.90 -1.10 NA 0.980 0.964 0.926 0.960 0.990 0.963 0.941 0.961 0.943 0.959 0.941
  Sayedabad 220 kV 0.90 -1.10 NA NA NA NA NA 0.991 0.965 0.940 0.960 0.941 0.957 0.939
  Ghazni 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA 0.938 0.954 0.935
  Quarabagh 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA NA NA NA
  Gelan 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA NA NA NA
  Shah Joy 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA NA NA NA
  Qalat 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA NA NA NA
  Kandahar 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA NA NA NA

Power Flow (21)
Mvar -6 -10 -10 -2 -2 -10 -10 -4 -4 0 0 6
Mvar NA -5 -5 4 4 -4 -4 2 2 6 6 10
Mvar NA NA NA NA NA -9 -8 -2 -2 2 2 6
Mvar NA NA NA NA NA NA NA NA NA 4 5 8
Mvar NA NA NA NA NA NA NA NA NA NA NA NA
Mvar NA NA NA NA NA NA NA NA NA NA NA NA
Mvar NA NA NA NA NA NA NA NA NA NA NA NA
Mvar NA NA NA NA NA NA NA NA NA NA NA NA
Mvar NA NA NA NA NA NA NA NA NA NA NA NA
Mvar NA NA NA NA NA NA NA NA NA NA NA NA

Available MSR 
1 x 10 0 0 0 0 0 0 0 0 0 0 0 0
3 x 25 0 0 0 0 0 0 0 0 0 0 0 0

  PeK (7) 0 0 0 0 0 0 0 0 0 0 0 0 0

 Chimtala 220 (7) 1 x 25 0 0 0 0 0 0 0 0 0 0 0 0
Circuit 1 0 0 0 0 0 0 0 0 0 0 0 0
Circuit 2 0 0 0 0 0 0 0 0 0 0 0 0
Circuit 1 NA 0 0 -15 -15 -15 -15 -15 -15 -15 -15 -15
Circuit 2 NA NA NA 0 0 0 0 0 0 0 0 0
Circuit 1 NA NA NA NA NA 0 0 -15 -15 -15 -15 -15
Circuit 2 NA NA NA NA NA 0 0 0 0 0 0 0
Circuit 1 NA NA NA NA NA NA NA NA NA -15 -15 -15
Circuit 2 NA NA NA NA NA NA NA NA NA NA NA -15
Circuit 1 NA NA NA NA NA NA NA NA NA NA NA NA
Circuit 2 NA NA NA NA NA NA NA NA NA NA NA NA
Circuit 1 NA NA NA NA NA NA NA NA NA NA NA NA
Circuit 2 NA NA NA NA NA NA NA NA NA NA NA NA
Circuit 1 NA NA NA NA NA NA NA NA NA NA NA NA
Circuit 2 NA NA NA NA NA NA NA NA NA NA NA NA
Circuit 1 NA NA NA NA NA NA NA NA NA NA NA NA
Circuit 2 NA NA NA NA NA NA NA NA NA NA NA NA

Available MSC (8),(13)
  Naibabad 0 0 0 0 0 0 0 0 0 0 0 0 0
  PeK 2 x 25 110 110 110 110 110 110 110 110 110 110 110 110
  Chimtala 220 0 0 0 0 0 0 0 0 0 0 0 0 0

1 x 20 60 60 60 60 60 60 60 60 60 60 60 60
1 x 40 40 40 40 40 40 40 40 40 40 40 40 40
1 x 60 60 60 60 60 60 60 60 60 60 60 60 60
1xSVC -1.43 -1.43 -6.73 -6.73 3.02 3.02 -5.94 -5.94 0.16 0.16 5.15 5.15
SVC position Continuous Fixed Continuous Fixed Continuous Fixed Continuous Fixed Continuous Fixed Continuous Fixed

  Kabul NW 0 0 0 0 0 0 0 0 0 0 0 0 0
  Kabul N 110 1 x 20 170 170 170 170 170 170 170 170 170 170 170 170
  Kabul E 0 0 0 0 0 0 0 0 0 0 0 0 0
  Chimtala 20 kV 0 0 0 0 0 0 0 0 0 0 0 0 0

1xSVC NA NA NA NA NA NA NA NA NA NA NA NA
SVC position NA NA NA NA NA NA NA NA NA NA NA NA

Cases
Section 1: from Dasht-e-Barchi to Maydan Shar
Section 2: from Maydan Shar to Sayedabad
Section 3: from Sayedabad to Ghazni
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Outage 1: Outage of both circuits from Qalat to Kandahar
Outage 2: Outage of both circuits from Quarbagh to Gelan
Outage 3: Loss of 20 MVAR Qaurabagh reactor

  Kandahar East 110 kV

  Chimtala 110

 Ghazni 220 kV

 Quarabagh 220 kV

 Gelan 220 kV

 Qalat 220 kV

 Kandahar 220 kV

  Quarabagh 220 kV
  Gelan 220 kV

 Sayedabad 220 kV

  Qalat 220 kV
  Kandahar East 220 kV (To load)

  Naibabad (7)

  Maydan Shar 220 kV
  Sayedabad 220 kV
  Ghazni 220 kV

 Dasht-e-Barchi 220 kV

 Maydan Shar 220 kV

  Shah Joy 220 kV

  Chimtala 220 kV
  Dasht-e-Barchi 220 kV

Circuit 1 Circuit 2 Circuit 1 Circuit 2 Circuit 1 Circuit 2

Section 1
from Dasht-e-Barchi to Maydan Shar

Section 2
from Maydan Shar to Sayedabad

Section 3
from Sayedabad to Ghazni
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Imports/Generation (4)
  U (MW)

Voltage Levels (5)
  Chimtala 110 kV 0.90 -1.10
  Chimtala 220 kV 0.90 -1.10
  Dasht-e-Barchi 220 kV 0.90 -1.10
  Maydan Shar 220 kV 0.90 -1.10
  Sayedabad 220 kV 0.90 -1.10
  Ghazni 220 kV 0.90 -1.10
  Quarabagh 220 kV 0.90 -1.10
  Gelan 220 kV 0.90 -1.10
  Shah Joy 220 kV 0.90 -1.10
  Qalat 220 kV 0.90 -1.10
  Kandahar 220 kV 0.90 -1.10

Power Flow (21)
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar

Available MSR 
1 x 10
3 x 25

  PeK (7) 0

 Chimtala 220 (7) 1 x 25
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2

Available MSC (8),(13)
  Naibabad 0
  PeK 2 x 25
  Chimtala 220 0

1 x 20
1 x 40
1 x 60
1xSVC
SVC position

  Kabul NW 0
  Kabul N 110 1 x 20
  Kabul E 0
  Chimtala 20 kV 0 

1xSVC
SVC position

Cases
Section 1: from Dasht-e-Barchi to Maydan Shar
Section 2: from Maydan Shar to Sayedabad
Section 3: from Sayedabad to Ghazni
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Outage 1: Outage of both circuits from Qalat to Kan
Outage 2: Outage of both circuits from Quarbagh to
Outage 3: Loss of 20 MVAR Qaurabagh reactor

  Kandahar East 110 kV

  Chimtala 110

 Ghazni 220 kV

 Quarabagh 220 kV

 Gelan 220 kV

 Qalat 220 kV

 Kandahar 220 kV

  Quarabagh 220 kV
  Gelan 220 kV

 Sayedabad 220 kV

  Qalat 220 kV
  Kandahar East 220 kV (To load)

  Naibabad (7)

  Maydan Shar 220 kV
  Sayedabad 220 kV
  Ghazni 220 kV

 Dasht-e-Barchi 220 kV

 Maydan Shar 220 kV

  Shah Joy 220 kV

  Chimtala 220 kV
  Dasht-e-Barchi 220 kV

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

572.7 592.3 572.3 592.0 571.9 549.7 572.3 592.7 571.9 583.8 571.7 539.2

1.000 1.034 1.000 1.034 1.000 0.958 1.000 1.035 1.000 1.021 1.000 0.937
0.959 0.990 0.961 0.992 0.964 0.926 0.961 0.993 0.964 0.983 0.965 0.908
0.959 0.990 0.961 0.993 0.964 0.926 0.961 0.993 0.964 0.983 0.966 0.909
0.957 0.989 0.961 0.993 0.965 0.925 0.961 0.994 0.964 0.984 0.967 0.908
0.955 0.988 0.960 0.993 0.965 0.924 0.959 0.994 0.965 0.985 0.968 0.907
0.951 0.986 0.958 0.993 0.965 0.923 0.958 0.994 0.965 0.986 0.969 0.905

NA 0.988 0.960 0.995 0.966 0.922 0.957 0.995 0.966 0.989 0.971 0.906
NA NA NA NA NA 0.924 0.959 0.997 0.968 0.991 0.974 0.909
NA NA NA NA NA NA NA NA NA 0.992 0.974 0.909
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

6 -4 -4 -12 -12 -2 -2 -12 -12 -18 -18 -4
10 2 2 -8 -6 2 2 -8 -6 -12 -12 2
6 -2 -2 -12 -12 -2 -2 -12 -10 -16 -16 -2
10 0 0 -8 -8 0 2 -8 -8 -14 -14 0
NA -9 -9 -18 -18 -8 -8 -18 -18 -24 -22 -8
NA NA NA NA NA -8 -9 -20 -18 -24 -24 -26
NA NA NA NA NA NA NA NA NA -6 -5 -10
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

-15 -15 -15 -15 -15 -15 -15 -15 -15 -15 -15 -15
0 0 0 0 0 0 0 0 0 0 0 0

-15 -15 -15 -15 -15 -15 -15 -15 -15 -15 -15 -15
0 0 0 0 0 0 0 0 0 0 0 0

-15 -15 -15 -15 -15 -15 -15 -15 -15 -15 -15 -15
-15 -15 -15 -15 -15 -15 -15 -15 -15 -15 -15 -15
NA 0 0 0 0 -20 -20 -20 -20 -20 -20 -20
NA NA NA 0 0 0 0 0 0 0 0 -20
NA NA NA NA NA NA NA NA NA 0 0 0
NA NA NA NA NA NA NA NA NA 0 0 0
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

0 0 0 0 0 0 0 0 0 0 0 0
110 110 110 110 110 110 110 110 110 110 110 110

0 0 0 0 0 0 0 0 0 0 0 0
60 60 60 60 60 60 60 60 60 60 60 60
40 40 40 40 40 40 40 40 40 40 40 40
60 60 60 60 60 60 60 60 60 60 60 60

10.1 10.1 0.7 0.7 -8.86 -8.86 1.33 1.33 -8.58 -8.58 -14.32 -14.32
Continuous Fixed Continuous Fixed Continuous Fixed Continuous Fixed Continuous Fixed Continuous Fixed

0 0 0 0 0 0 0 0 0 0 0 0
170 170 170 170 170 170 170 170 170 170 170 170

0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

Strong Source Heavy Load (PQ and Y Loads at Kabul)
NEPS-SEPS Line Energization and MSR evaluation

Circuit 1 Circuit 2Circuit 2 CIrcuit1 Circuit 2Circuit 1

Section 4
from Ghazni to Quarabagh

Section 5
from Quarabagh to Gelan

Section 6
from Gelan to Shah Joy
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Imports/Generation (4)
  U (MW)

Voltage Levels (5)
  Chimtala 110 kV 0.90 -1.10
  Chimtala 220 kV 0.90 -1.10
  Dasht-e-Barchi 220 kV 0.90 -1.10
  Maydan Shar 220 kV 0.90 -1.10
  Sayedabad 220 kV 0.90 -1.10
  Ghazni 220 kV 0.90 -1.10
  Quarabagh 220 kV 0.90 -1.10
  Gelan 220 kV 0.90 -1.10
  Shah Joy 220 kV 0.90 -1.10
  Qalat 220 kV 0.90 -1.10
  Kandahar 220 kV 0.90 -1.10

Power Flow (21)
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar

Available MSR 
1 x 10
3 x 25

  PeK (7) 0

 Chimtala 220 (7) 1 x 25
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2

Available MSC (8),(13)
  Naibabad 0
  PeK 2 x 25
  Chimtala 220 0

1 x 20
1 x 40
1 x 60
1xSVC
SVC position

  Kabul NW 0
  Kabul N 110 1 x 20
  Kabul E 0
  Chimtala 20 kV 0 

1xSVC
SVC position

Cases
Section 1: from Dasht-e-Barchi to Maydan Shar
Section 2: from Maydan Shar to Sayedabad
Section 3: from Sayedabad to Ghazni
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Outage 1: Outage of both circuits from Qalat to Kan
Outage 2: Outage of both circuits from Quarbagh to
Outage 3: Loss of 20 MVAR Qaurabagh reactor

  Kandahar East 110 kV

  Chimtala 110

 Ghazni 220 kV

 Quarabagh 220 kV

 Gelan 220 kV

 Qalat 220 kV

 Kandahar 220 kV

  Quarabagh 220 kV
  Gelan 220 kV

 Sayedabad 220 kV

  Qalat 220 kV
  Kandahar East 220 kV (To load)

  Naibabad (7)

  Maydan Shar 220 kV
  Sayedabad 220 kV
  Ghazni 220 kV

 Dasht-e-Barchi 220 kV

 Maydan Shar 220 kV

  Shah Joy 220 kV

  Chimtala 220 kV
  Dasht-e-Barchi 220 kV

ALL 
ENERGIZED

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Post-
Energization

572.3 561.8 572.5 562.4 572.8 589.4 572.4 589.2 572.1

1.000 0.981 1.000 0.982 1.000 1.029 1.000 1.029 1.000
0.962 0.944 0.960 0.944 0.959 0.985 0.961 0.988 0.963
0.962 0.944 0.960 0.943 0.959 0.985 0.961 0.988 0.964
0.961 0.943 0.959 0.942 0.957 0.984 0.960 0.988 0.963
0.960 0.941 0.957 0.940 0.955 0.983 0.959 0.988 0.964
0.958 0.939 0.955 0.936 0.951 0.981 0.957 0.987 0.963
0.958 0.938 0.954 0.935 0.950 0.981 0.957 0.988 0.964
0.962 0.941 0.957 0.937 0.952 0.984 0.960 0.993 0.969
0.963 0.941 0.957 0.936 0.951 0.985 0.961 0.994 0.970

NA 0.935 0.951 0.930 0.945 0.980 0.956 0.992 0.968
NA NA NA NA NA 0.978 0.954 0.989 0.965

-4 0 0 4 6 -2 -2 -10 -10
2 6 6 10 10 4 4 -4 -4
-2 2 2 6 6 -2 -2 -10 -8
0 4 4 8 8 2 2 -6 -6

-10 -4 -4 0 0 -8 -8 -16 -16
-28 -22 -24 -18 -20 -28 -26 -36 -34
-10 -6 -6 -2 -2 -10 -8 -18 -16
NA 4 4 8 8 2 2 -6 -6
NA NA NA NA NA -8 -7 -16 -16
NA NA NA NA NA 0 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

-15 -15 -15 -15 -15 -15 -15 -15 -15
0 0 0 0 0 0 0 0 0

-15 -15 -15 -15 -15 -15 -15 -15 -15
0 0 0 0 0 0 0 0 0

-15 -15 -15 -15 -15 -15 -15 -15 -15
-15 -15 -15 -15 -15 -15 -15 -15 -15
-20 -20 -20 -20 -20 -20 -20 -20 -20
-20 -20 -20 -20 -20 -20 -20 -20 -20
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

NA -20 -20 -20 -20 -20 -20 -20 -20
NA 0 0 -20 -20 -20 -20 -20 -20
NA NA NA NA NA -15 -15 -15 -15
NA NA NA NA NA 0 0 -15 -15

0 0 0 0 0 0 0 0 0
110 110 110 110 110 110 110 110 110

0 0 0 0 0 0 0 0 0
60 60 60 60 60 60 60 60 60
40 40 40 40 40 40 40 40 40
60 60 60 60 60 60 60 60 60
0.2 0.2 5.09 5.09 9.93 9.93 1.96 1.96 -6.19

Continuous Fixed Continuous Fixed Continuous Fixed Continuous Fixed Continuous
0 0 0 0 0 0 0 0 0

170 170 170 170 170 170 170 170 170
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

NA NA NA NA NA NA NA NA 0
NA NA NA NA NA NA NA NA Continuous

Circuit 2 Circuit 1Circuit 1

Section 7
from Shah Joy to Qalat

Section 8
from Qalat to Kandahar

Circuit 2

Table C-1 
Double Circuit Energization Results Appendix C-429



Imports/Generation (4)
  U (MW)

Voltage Levels (5)
  Chimtala 110 kV 0.90 -1.10
  Chimtala 220 kV 0.90 -1.10
  Dasht-e-Barchi 220 kV 0.90 -1.10
  Maydan Shar 220 kV 0.90 -1.10
  Sayedabad 220 kV 0.90 -1.10
  Ghazni 220 kV 0.90 -1.10
  Quarabagh 220 kV 0.90 -1.10
  Gelan 220 kV 0.90 -1.10
  Shah Joy 220 kV 0.90 -1.10
  Qalat 220 kV 0.90 -1.10
  Kandahar 220 kV 0.90 -1.10

Power Flow (21)
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar

Available MSR 
1 x 10
3 x 25

  PeK (7) 0

 Chimtala 220 (7) 1 x 25
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2
Circuit 1
Circuit 2

Available MSC (8),(13)
  Naibabad 0
  PeK 2 x 25
  Chimtala 220 0

1 x 20
1 x 40
1 x 60
1xSVC
SVC position

  Kabul NW 0
  Kabul N 110 1 x 20
  Kabul E 0
  Chimtala 20 kV 0 

1xSVC
SVC position

Cases
Section 1: from Dasht-e-Barchi to Maydan Shar
Section 2: from Maydan Shar to Sayedabad
Section 3: from Sayedabad to Ghazni
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Outage 1: Outage of both circuits from Qalat to Kan
Outage 2: Outage of both circuits from Quarbagh to
Outage 3: Loss of 20 MVAR Qaurabagh reactor

  Kandahar East 110 kV

  Chimtala 110

 Ghazni 220 kV

 Quarabagh 220 kV

 Gelan 220 kV

 Qalat 220 kV

 Kandahar 220 kV

  Quarabagh 220 kV
  Gelan 220 kV

 Sayedabad 220 kV

  Qalat 220 kV
  Kandahar East 220 kV (To load)

  Naibabad (7)

  Maydan Shar 220 kV
  Sayedabad 220 kV
  Ghazni 220 kV

 Dasht-e-Barchi 220 kV

 Maydan Shar 220 kV

  Shah Joy 220 kV

  Chimtala 220 kV
  Dasht-e-Barchi 220 kV

Outage of both circuits 
from Qalat to Kandahar

Outage of both circuits from 
Quarbagh to Gelan

Loss of 20 MVAR Qaurabagh 
reactor

580 No Solution 613.2

1.014 No Solution 1.068
0.976 No Solution 1.025
0.976 No Solution 1.026
0.977 No Solution 1.028
0.977 No Solution 1.032
0.977 No Solution 1.035
0.979 No Solution 1.039
0.984 NA 1.044
0.986 NA 1.045
0.985 NA 1.043

NA NA 1.040

-14 No Solution -32
-8 No Solution -26

-12 No Solution -32
-10 No Solution -28
-20 No Solution -40
-40 NA -40
-20 NA -20
-10 NA -6
0 NA -18
0 NA 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

-15 -15 -15
0 0 0

-15 -15 -15
0 0 0

-15 -15 -15
-15 -15 -15
-20 -20 -20
-20 -20 0
0 NA 0
0 NA 0

-20 NA -20
0 NA -20

NA NA -15
NA NA -15

0 0 0
110 110 110

0 0 0
60 60 60
40 40 40
60 60 60

-6.19 -6.19 -6.19
Locked Locked Locked

0 0 0
170 170 170

0 0 0
0 0 0

NA NA NA
NA NA NA

OUTAGE Conditions
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ALL 
ENERGIZED
NO LOAD

Post-
Energization

Fully Loaded
All Reactors in Service

Fully Loaded
Reduced Schedule 

Outage of both circuits 
from Qalat to Kandahar

Outage of both circuits 
from Quarbagh to 

Gelan

Loss of 20 MVAR 
Qaurabagh reactor

Loss of 20 MVA 
transformer at Ghazni

Imports/Generation (4)
  U (MW) 572.1 572.7 573.3 606.2 513.5 604.9 610.8

Voltage Levels (5)
  Chimtala 110 kV 0.90 -1.10 1.000 1.000 1.000 1.372 1.323 1.052 1.127
  Chimtala 220 kV 0.90 -1.10 0.963 0.955 0.957 1.304 1.258 1.005 1.075
  Dasht-e-Barchi 220 kV 0.90 -1.10 0.964 0.954 0.956 1.304 1.255 1.005 1.075
  Maydan Shar 220 kV 0.90 -1.10 0.963 0.951 0.954 1.303 1.249 1.006 1.075
  Sayedabad 220 kV 0.90 -1.10 0.964 0.948 0.953 1.303 1.239 1.008 1.077
  Ghazni 220 kV 0.90 -1.10 0.963 0.946 0.953 1.303 1.228 1.012 1.079
  Quarabagh 220 kV 0.90 -1.10 0.964 0.948 0.956 1.306 1.221 1.019 1.083
  Gelan 220 kV 0.90 -1.10 0.969 0.955 0.964 1.315 NA 1.028 1.093
  Shah Joy 220 kV 0.90 -1.10 0.970 0.958 0.968 1.319 NA 1.032 1.098
  Qalat 220 kV 0.90 -1.10 0.968 0.963 0.975 1.323 NA 1.039 1.106
  Kandahar 220 kV 0.90 -1.10 0.965 0.975 0.975 NA NA 1.038 1.106

Power Flow (21)
MW 0.0 184.0 186.0 120 74 196 186
Mvar -10.0 4.0 -4.0 -14 66 -28 -24
MW 0.0 174.0 176.0 106 62 186 176
Mvar -4.0 4.0 -6.0 -12 70 -30 -24
MW 0.0 166.0 166.0 94 50 176 164
Mvar -4.0 -8.0 -16.0 -24 58 -40 -36
MW 0.0 156.0 156.0 80 38 164 154
Mvar -6.0 -14.0 -22.0 -24 58 -46 -40
MW 0.0 136.0 136.0 54 12 144 154
Mvar -16.0 -32.0 -40.0 -50 36 -66 -56
MW 0.0 126.0 126 40 NA 134 142
Mvar -34.0 -58.0 -66 -90 NA -76 -88
MW 0.0 116.0 116.0 26 NA 124 132
Mvar -16.0 -48.0 -56.0 -62 NA -62 -72
MW 0.0 108.0 108.0 14 NA 114 120
Mvar -6.0 -42.0 -52.0 -48 NA -56 -64
MW 0.0 98.0 98 NA NA 102 110
Mvar -16.0 -58.0 -30 NA NA -32 -36
MW 0.0 96.0 96 NA NA 102 108
Mvar 0.0 18.0 18 NA NA 22 26

Available MSR 
1 x 10 0 0 0 0 0 0 0
3 x 25 0 0 0 0 0 0 0

  PeK (7) 0 0 0 0 0 0 0 0
 Chimtala 220 (7) 1 x 25 0 0 0 0 0 0 0

Circuit 1 0 0 0 0 0 0 0
Circuit 2 0 0 0 0 0 0 0
Circuit 1 -15 -15 -15 -15 -15 -15 -15
Circuit 2 0 0 0 0 0 0 0
Circuit 1 -15 -15 -15 -15 -15 -15 -15
Circuit 2 0 0 0 0 0 0 0
Circuit 1 -15 -15 -15 -15 -15 -15 -15
Circuit 2 -15 -15 -15 -15 -15 -15 -15
Circuit 1 -20 -20 -20 -20 -20 -20 -20
Circuit 2 -20 -20 -20 -20 -20 0 -20
Circuit 1 0 0 0 0 NA 0 0
Circuit 2 0 0 0 0 NA 0 0
Circuit 1 -20 -20 0 0 NA 0 0
Circuit 2 -20 -20 0 0 NA 0 0
Circuit 1 -15 -15 0 NA NA 0 0
Circuit 2 -15 -15 0 NA NA 0 0

Available MSC (8),(13)
  Naibabad 0 0 0 0 0 0 0 0
  PeK 2 x 25 110 80 80 80 80 80 80
  Chimtala 220 0 0 0 0 0 0 0 0

1 x 20 60 20 20 20 20 20 20
1 x 40 40 0 0 0 0 0 0
1 x 60 60 60 60 60 60 60 60
1xSVC -6.19 7.87 -0.18 -0.18 -0.18 -0.18 -0.18
SVC position Continuous Continuous Continuous Locked Locked Locked Locked

  Kabul NW 0 0 0 0 0 0 0 0
  Kabul N 110 1 x 20 170 170 170 170 170 170 170
  Kabul E 0 0 0 0 0 0 0 0
  Chimtala 20 kV 0 0 0 0 0 0 0 0

1xSVC 0 67.37 7.32 NA NA 7.32 7.32
SVC position Continuous Continuous Continuous NA NA Locked Locked

Cases
Outage 1: Outage of both circuits from Qalat to Kandahar
Outage 2: Outage of both circuits from Quarbagh to Gelan
Outage 3: Loss of 20 MVAR Qaurabagh reactor
Outage 4: Loss of 20 MVA transformer at Ghazni

  Kandahar East 110 kV

Reduced MSR schedules
Fully Loaded - reduced MSR schedule

Outage Cases

 Ghazni 220 kV

 Quarabagh 220 kV

 Gelan 220 kV

 Qalat 220 kV

 Kandahar 220 kV

  Chimtala 110

  Qalat 220 kV

  Kandahar East 220 kV (To load)

  Naibabad (7)

 Dasht-e-Barchi 220 kV

 Maydan Shar 220 kV

 Sayedabad 220 kV

Strong Source Heavy Load (PQ and Y Loads at Kabul)
NEPS-SEPS Line Energization and MSR evaluation

180 MW load

  Shah Joy 220 kV

  Chimtala 220 kV

  Dasht-e-Barchi 220 kV

  Maydan Shar 220 kV

  Sayedabad 220 kV

  Ghazni 220 kV

  Quarabagh 220 kV

  Gelan 220 kV
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Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Imports/Generation (4)
  U (MW) 571.5 572.1 571.5 569.3 571.6 571.5 571.6 570.6 571.6 571.3

Voltage Levels (5)
  Chimtala 110 kV 0.90 -1.10 1.000 1.001 1.000 0.996 1.000 1.000 1.000 0.998 1.000 0.999
  Chimtala 220 kV 0.90 -1.10 0.962 0.963 0.962 0.958 0.962 0.962 0.962 0.960 0.962 0.961
  Dasht-e-Barchi 220 kV 0.90 -1.10 0.962 0.963 0.962 0.958 0.962 0.962 0.962 0.960 0.962 0.961
  Maydan Shar 220 kV 0.90 -1.10 NA 0.963 0.962 0.958 0.961 0.961 0.961 0.959 0.961 0.960
  Sayedabad 220 kV 0.90 -1.10 NA NA NA 0.956 0.960 0.959 0.960 0.958 0.959 0.962
  Ghazni 220 kV 0.90 -1.10 NA NA NA NA NA 0.958 0.958 0.956 0.957 0.963
  Quarabagh 220 kV 0.90 -1.10 NA NA NA NA NA NA NA 0.954 0.956 0.965
  Gelan 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA 0.966
  Shah Joy 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA NA
  Qalat 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA NA
  Kandahar 220 kV 0.90 -1.10 NA NA NA NA NA NA NA NA NA NA

Power Flow Out of Bus (21)
Mvar -5.4 -5.6 -5.6 -4.6 -4.6 -4.6 -4.6 -4.2 -4.2 -4.0
Mvar NA -0.3 -0.3 0.7 0.7 0.8 0.8 1.2 1.2 1.3
Mvar NA NA NA 1.0 1.0 1.0 1.0 1.4 1.4 -7.7
Mvar NA NA NA NA NA 0.0 0.0 0.5 0.5 -8.7
Mvar NA NA NA NA NA NA NA 0.4 0.4 -8.7
Mvar NA NA NA NA NA NA NA NA NA -9.2
Mvar NA NA NA NA NA NA NA NA NA NA
Mvar NA NA NA NA NA NA NA NA NA NA
Mvar NA NA NA NA NA NA NA NA NA NA
Mvar NA NA NA NA NA NA NA NA NA NA

Available MSR 
1 x 10 0 0 0 0 0 0 0 0 0 0
3 x 25 0 0 0 0 0 0 0 0 0 0

  PeK (7) 0 0 0 0 0 0 0 0 0 0 0
 Chimtala 220 (7) 1 x 25 0 0 0 0 0 0 0 0 0 0
 Dasht-e-Barchi 220 kV Circuit 1 0 0 0 0 0 0 0 0 0 0
 Maydan Shar 220 kV Circuit 1 NA -5 -5 -5 -5 -5 -5 -5 -5 -15
 Sayedabad 220 kV Circuit 1 NA NA NA -10 -10 -10 -10 -10 -10 -10
 Ghazni 220 kV Circuit 1 NA NA NA NA NA -10 -10 -10 -10 -10
 Quarabagh 220 kV Circuit 1 NA NA NA NA NA NA NA -10 -10 -10
 Qalat 220 kV Circuit 1 NA NA NA NA NA NA NA NA NA NA
 Kandahar 220 kV Circuit 1 NA NA NA NA NA NA NA NA NA NA

Available MSC (8),(13)
  Naibabad 0 0 0 0 0 0 0 0 0 0 0
  PeK 2 x 25 110 110 110 110 110 110 110 110 110 110
  Chimtala 220 0 0 0 0 0 0 0 0 0 0 0

1 x 20 60 60 60 60 60 60 60 60 60 60
1 x 40 40 40 40 40 40 40 40 40 40 40
1 x 60 60 60 60 60 60 60 60 60 60 60
1xSVC -1.42 -1.43 -1.7 -1.69 -0.64 -0.64 -0.61 -0.61 -0.13 -0.13
SVC position Continuous Fixed Continuous Fixed Continuous Fixed Continuous Fixed Continuous Fixed

  Kabul NW 0 0 0 0 0 0 0 0 0 0 0
  Kabul N 110 1 x 20 170 170 170 170 170 170 170 170 170 170
  Kabul E 0 0 0 0 0 0 0 0 0 0 0
  Chimtala 20 kV 0 0 0 0 0 0 0 0 0 0 0

1xSVC NA NA NA NA NA NA NA NA NA NA
SVC position NA NA NA NA NA NA NA NA NA NA

Cases

  Dasht-e-Barchi 220 kV

Circuit 2 CIrcuit2

  Chimtala 220 kV

  Qalat 220 kV

Circuit 2

  Chimtala 110

  Kandahar East 110 kV

  Naibabad (7)

  Gelan 220 kV
  Shah Joy 220 kV

  Kandahar East 220 kV (To load)

  Maydan Shar 220 kV
  Sayedabad 220 kV

Outage 1: Outage of the complete system towards Kandahar from Qalat
Outage 2: Outage of the complete system towards Kandahar from Quarbargh

Section 1
from Dasht-e-Barchi to 

Maydan Shar

Section 2
from Maydan Shar to 

Sayedabad

Section 3
from Sayedabad to Ghazni

Section 4
from Ghazni to Quarabagh

Section 5
from Quarabagh to Gelan

Circuit 2 Circuit 2

  Ghazni 220 kV
  Quarabagh 220 kV
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Imports/Generation (4)
  U (MW)

Voltage Levels (5)
  Chimtala 110 kV 0.90 -1.10
  Chimtala 220 kV 0.90 -1.10
  Dasht-e-Barchi 220 kV 0.90 -1.10
  Maydan Shar 220 kV 0.90 -1.10
  Sayedabad 220 kV 0.90 -1.10
  Ghazni 220 kV 0.90 -1.10
  Quarabagh 220 kV 0.90 -1.10
  Gelan 220 kV 0.90 -1.10
  Shah Joy 220 kV 0.90 -1.10
  Qalat 220 kV 0.90 -1.10
  Kandahar 220 kV 0.90 -1.10

Power Flow Out of Bus (21)
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar

Available MSR 
1 x 10
3 x 25

  PeK (7) 0
 Chimtala 220 (7) 1 x 25
 Dasht-e-Barchi 220 kV Circuit 1
 Maydan Shar 220 kV Circuit 1
 Sayedabad 220 kV Circuit 1
 Ghazni 220 kV Circuit 1
 Quarabagh 220 kV Circuit 1
 Qalat 220 kV Circuit 1
 Kandahar 220 kV Circuit 1

Available MSC (8),(13)
  Naibabad 0
  PeK 2 x 25
  Chimtala 220 0

1 x 20
1 x 40
1 x 60
1xSVC
SVC position

  Kabul NW 0
  Kabul N 110 1 x 20
  Kabul E 0
  Chimtala 20 kV 0 

1xSVC
SVC position

Cases

  Dasht-e-Barchi 220 kV
  Chimtala 220 kV

  Qalat 220 kV

  Chimtala 110

  Kandahar East 110 kV

  Naibabad (7)

  Gelan 220 kV
  Shah Joy 220 kV

  Kandahar East 220 kV (To load)

  Maydan Shar 220 kV
  Sayedabad 220 kV

Outage 1: Outage of the complete system towards 
Outage 2: Outage of the complete system towards 

  Ghazni 220 kV
  Quarabagh 220 kV

ALL 
ENERGIZED

ALL 
ENERGIZED 
w/Kandahar 

SVC

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

Pre-
Energization

Post-
Energization

571.6 573.0 571.6 571.7 571.6 578.4 571.48 571.54

1.000 1.003 1.000 1.000 1.000 1.012 1.000 1.000
0.962 0.964 0.962 0.962 0.962 0.973 0.963 0.962
0.962 0.964 0.962 0.962 0.962 0.973 0.963 0.962
0.961 0.963 0.961 0.961 0.961 0.973 0.963 0.962
0.962 0.965 0.963 0.963 0.963 0.975 0.965 0.964
0.964 0.968 0.966 0.966 0.966 0.980 0.970 0.968
0.965 0.971 0.969 0.970 0.969 0.984 0.974 0.972
0.967 0.975 0.973 0.973 0.973 0.991 0.981 0.978

NA 0.976 0.973 0.974 0.974 0.993 0.983 0.979
NA NA NA 0.970 0.970 0.993 0.983 0.979
NA NA NA NA NA 0.990 0.980 0.975

-4.0 -4.7 -4.7 -4.7 -4.7 -7.9 -4.0 -6.3
1.3 0.7 0.7 0.6 0.6 -2.5 -2.4 -0.9
-7.7 -8.3 -8.3 -8.4 -8.4 -11.7 -11.4 -9.9
-8.7 -14.0 -14.0 -14.0 -14.0 -17.5 -17.1 -15.6
-8.7 -14.1 -14.0 -14.1 -14.1 -17.6 -17.3 -15.7
-9.2 -14.6 -14.6 -14.6 -14.6 -23.0 -22.6 -21.0
NA -5.3 -5.3 -5.4 -5.4 -13.5 -13.3 -11.7
NA NA NA -0.1 -0.1 -8.0 -7.9 -6.3
NA NA NA NA NA -8.0 -7.9 -6.3
NA NA NA NA NA NA NA NA

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

-15 -15 -15 -15 -15 -15 -15 -15
-10 -15 -15 -15 -15 -15 -15 -15
-10 -10 -10 -10 -10 -10 -10 -10
-10 -10 -10 -10 -10 -15 -15 -15
NA NA NA -15 -15 -15 -15 -15
NA NA NA NA NA -15 -15 -15

0 0 0 0 0 0 0 0
110 110 110 110 110 110 110 110

0 0 0 0 0 0 0 0
60 60 60 60 60 60 60 60
40 40 40 40 40 40 40 40
60 60 60 60 60 60 60 60

0.02 0.02 -0.66 -0.66 -0.72 -0.74 -3.96 -2.35
Continuous Fixed Continuous Fixed Continuous Fixed Continuous Continuous

0 0 0 0 0 0 0 0
170 170 170 170 170 170 170 170

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

NA NA NA NA NA NA NA -1.49
NA NA NA NA NA NA NA Continuous

Section 8
from Qalat to Kandahar

Circuit 2

Section 7
from Shah Joy to Qalat

Circuit 2Circuit 2

Strong Source Heavy Load (PQ and Y Loads at Kabul)
NEPS-SEPS Line Energization and MSR evaluation

Section 6
from Gelan to Shah Joy
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Imports/Generation (4)
  U (MW)

Voltage Levels (5)
  Chimtala 110 kV 0.90 -1.10
  Chimtala 220 kV 0.90 -1.10
  Dasht-e-Barchi 220 kV 0.90 -1.10
  Maydan Shar 220 kV 0.90 -1.10
  Sayedabad 220 kV 0.90 -1.10
  Ghazni 220 kV 0.90 -1.10
  Quarabagh 220 kV 0.90 -1.10
  Gelan 220 kV 0.90 -1.10
  Shah Joy 220 kV 0.90 -1.10
  Qalat 220 kV 0.90 -1.10
  Kandahar 220 kV 0.90 -1.10

Power Flow Out of Bus (21)
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar
Mvar

Available MSR 
1 x 10
3 x 25

  PeK (7) 0
 Chimtala 220 (7) 1 x 25
 Dasht-e-Barchi 220 kV Circuit 1
 Maydan Shar 220 kV Circuit 1
 Sayedabad 220 kV Circuit 1
 Ghazni 220 kV Circuit 1
 Quarabagh 220 kV Circuit 1
 Qalat 220 kV Circuit 1
 Kandahar 220 kV Circuit 1

Available MSC (8),(13)
  Naibabad 0
  PeK 2 x 25
  Chimtala 220 0

1 x 20
1 x 40
1 x 60
1xSVC
SVC position

  Kabul NW 0
  Kabul N 110 1 x 20
  Kabul E 0
  Chimtala 20 kV 0 

1xSVC
SVC position

Cases

  Dasht-e-Barchi 220 kV
  Chimtala 220 kV

  Qalat 220 kV

  Chimtala 110

  Kandahar East 110 kV

  Naibabad (7)

  Gelan 220 kV
  Shah Joy 220 kV

  Kandahar East 220 kV (To load)

  Maydan Shar 220 kV
  Sayedabad 220 kV

Outage 1: Outage of the complete system towards 
Outage 2: Outage of the complete system towards 

  Ghazni 220 kV
  Quarabagh 220 kV

High voltage
Chimtala 

220 kV set 
to 1.1 pu

Low voltage
Chimtala 220 
kV set to 0.9 

pu

With Outage 1 (see below 
for description)

With Outage 2 (see below 
for description)

Base Base

572.2 557.07 514.51 688.4 533.13

1.000 0.973 0.882 1.170 0.926
0.963 0.938 0.856 1.100 0.900
0.963 0.938 0.856 1.100 0.900
0.963 0.936 0.852 1.100 0.900
0.965 0.936 0.848 1.103 0.903
0.970 0.938 0.845 1.108 0.907
0.976 0.940 0.842 1.113 0.911
0.982 0.943 NA 1.120 0.917
0.984 0.944 NA 1.123 0.919
0.985 0.940 NA 1.123 0.919
0.982 NA NA 1.120 0.917

-8.0 -0.1 11.2 -10.1 -6.78
-2.0 5.0 15.4 -3.1 -2.1

-11.0 -3.5 8.3 -14.9 -9.98
-17.0 -8.8 3.9 -22.3 -14.96
-22.0 -8.9 3.9 -22.5 -15.08
-23.0 -13.7 NA -29.4 -19.72
-13.0 -5.0 NA -17.3 -11.59
-8.0 -0.1 NA -10.3 -6.89
14.0 NA NA -10.3 -6.86
NA NA NA NA NA

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-15 -15 -15 -15 -15
-15 -15 -15 -15 -15
-15 -10 -10 -10 -10
-10 -15 -15 -15 -15
-15 -15 NA -15 -15
-15 NA NA -15 -15

0 0 0 0 0
110 110 110 110 110

0 0 0 0 0
60 60 60 60 60
40 40 40 40 40
60 60 60 60 60

-4.02 -2.23 -1.83 74.22 -17.46
Continuous Locked Locked Continuous Continuous

0 0 0 0 0
170 170 170 170 170

0 0 0 0 0
0 0 0 0 0

NA NA NA NA NA
NA NA NA NA NA

OUTAGE Conditions
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U-Only-2016-wSC-
rev4d_wSVC_UImport_571_1_05pu
_160NSC_wNewsubs_180MWloade
d_S-Crkt_rev2.sav

ALL 
ENERGIZED

Full Load
No Reactors

Outage of the line 
from Qalat to 

Kandahar

Outage of the line 
from Quarbagh to 

Gelan

Loss of 20 MVA 
transformer at 

Ghazni

Imports/Generation (4)
  U (MW) 571.48 578.8 685.7 639.8 640.1

Voltage Levels (5)
  Chimtala 110 kV 0.90 -1.10 1.000 1.000 1.467 1.5085 1.1489
  Chimtala 220 kV 0.90 -1.10 0.963 0.956 1.392 1.4307 1.0944
  Dasht-e-Barchi 220 kV 0.90 -1.10 0.963 0.955 1.394 1.432 1.0955
  Maydan Shar 220 kV 0.90 -1.10 0.963 0.953 1.403 1.436 1.1
  Sayedabad 220 kV 0.90 -1.10 0.965 0.951 1.417 1.4413 1.1086
  Ghazni 220 kV 0.90 -1.10 0.970 0.952 1.430 1.4443 1.1188
  Quarabagh 220 kV 0.90 -1.10 0.974 0.955 1.440 1.4449 1.1273
  Gelan 220 kV 0.90 -1.10 0.981 0.958 1.447 NA 1.1361
  Shah Joy 220 kV 0.90 -1.10 0.983 0.961 1.451 NA 1.1412
  Qalat 220 kV 0.90 -1.10 0.983 0.968 1.454 NA 1.1535
  Kandahar 220 kV 0.90 -1.10 0.980 0.975 NA NA 1.1638

Power Flow Out of Bus (21)
MW 0.0 188.0 136.0 90 198
Mvar -4.0 -8.0 -88.0 -50 -48
MW 0.0 178.0 121.0 76 188
Mvar -2.4 -8.0 -84.0 -45 -47
MW 0.0 168.0 106.0 61 176
Mvar -11.4 -13.0 -81.0 -40 -51
MW 0.0 158.0 91.0 46 164
Mvar -17.1 -18 -71.0 -27 -53
MW 0.0 138.0 61.0 15 163
Mvar -17.3 -24 -60.0 -14 -49
MW 0.0 128.0 45.0 NA 151
Mvar -22.6 -26 -47.0 NA -48
MW 0.0 118.0 30.0 NA 140
Mvar -13.3 -27.0 -32.0 NA -47
MW 0.0 108.0 15.0 NA 128
Mvar -7.9 -29.0 -26.0 NA -47
MW 0.0 98.0 NA NA 116
Mvar -7.9 -25.0 NA NA -39
MW NA 97.0 NA NA 115
Mvar NA 18.0 NA NA 25

Available MSR 
1 x 10 0 0 0 0 0
3 x 25 0 0 0 0 0

  PeK (7) 0 0 0 0 0 0
 Chimtala 220 (7) 1 x 25 0 0 0 0 0
 Dasht-e-Barchi 220 kV Circuit 1 0 0 0 0 0
 Maydan Shar 220 kV Circuit 1 -15 0 0 0 0
 Sayedabad 220 kV Circuit 1 -15 0 0 0 0
 Ghazni 220 kV Circuit 1 -10 0 0 0 0
 Quarabagh 220 kV Circuit 1 -15 0 0 0 0
 Qalat 220 kV Circuit 1 -15 0 0 0 0
 Kandahar 220 kV Circuit 1 -15 0 0 0 0

Available MSC (8),(13)
  Naibabad 0 0 0 0 0 0
  PeK 2 x 25 80 80 80 80 80
  Chimtala 220 0 0 0 0 0 0

1 x 20 60 20 20 20 20
1 x 40 40 0 0 0 0
1 x 60 60 60 60 60 60
1xSVC -3.96 3.34 3.34 3.34 3.34
SVC position Continuous Continuous Locked Locked Locked

  Kabul NW 0 0 0 0 0 0
  Kabul N 110 1 x 20 170 170 170 170 170
  Kabul E 0 0 0 0 0 0
  Chimtala 20 kV 0 0 0 0 0 0

1xSVC NA 30.08 NA NA 30.08
SVC position NA Continuous NA NA Locked

Cases
Outage 1: Outage of the line from Qalat to Kandahar
Outage 2: Outage of the line from Quarbagh to Gelan
Outage 3: Loss of 20 MVA transformer at Ghazni

  Naibabad (7)

  Chimtala 110

  Kandahar East 110 kV

  Dasht-e-Barchi 220 kV

  Maydan Shar 220 kV

  Sayedabad 220 kV

  Ghazni 220 kV

  Quarabagh 220 kV

  Gelan 220 kV

Strong Source Heavy Load (PQ and Y Loads at Kabul)
NEPS-SEPS Line Energization and MSR evaluation

(see Notes tab for the notes, such as (1))
Results recorded by Molli Nixon unless otherwise noted.

Fully Loaded - reduced MSR schedule from column E
Outage Cases

  Shah Joy 220 kV

  Qalat 220 kV

  Kandahar East 220 kV (To load)

  Chimtala 220 kV
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Appendix D.1 – Kabul and Kandahar SVC Dynamic Model Parameters 
 
Kabul SVC 
 
BUS 8001 [KABUL-SVC   20.000] MODELS 
 
**SVSMO1U1**  BUS X-- NAME      --X BASEKV   C O N S      S T A T E S     V A R S    I C O N S  
             8001     KABUL-SVC    20.000   2699-2745      744-748       930-958       671-684    
 
CONs: 
++++++++++ SVC REMOTE BUS ++++++++++++  
       6103 
++++++++++ MSS BUS ++++++++++++  
       8001 
+++MSS SWITCH FLAG: 0 - NO SWITCH, 1 - SWITCH ON Q +++++  
1 
+++DROOP FLAG: 0 - LINEAR DROOP, 1 - NON-LINEAR DROOP +++ 
0 
+++++++++FLAGS: ++++++++++ 
0 0 0 0 0 
0 0 0 0 0 
 
CON(J   ) = UVSBmax, max cap U/V limit                     =      0.0000 
CON(J+ 1) = UV1,   undervoltage setting 1                  =      0.6000 
CON(J+ 2) = UV2,   undervoltage setting 2                  =      0.3000 
CON(J+ 3) = UVT,   undervoltage trip setting               =      0.5000 
CON(J+ 4) = OV1,   overvoltage setting 1                   =      1.4000 
CON(J+ 5) = OV2,   overvoltage setting 2                   =      1.5000 
CON(J+ 6) = UVtm1, undervoltage trip time 1                =      1.0000 
CON(J+ 7) = UVtm2, undervoltage trip time 2                =      5.0000 
CON(J+ 8) = OVtm1, overvoltage trip time 1                 =      1.0000 
CON(J+ 9) = OVtm2, overvoltage trip time 2                 =      0.5000 
CON(J+10) = Xs1, slope/droop                               =      0.0300 
CON(J+11) = Xs2, slope/droop                               =      0.0000 
CON(J+12) = Xs3, slope/droop                               =      0.0000 
CON(J+13) = Vup, up volt break-point for non-linear droop  =      1.1000 
CON(J+14) = Vlow,low volt break-point for non-linear droop =      0.0000 
CON(J+15) = Tc1, voltage measurment lead time constant     =      0.0000 
CON(J+16) = Tb1, voltage measurment lag time constant      =      0.0200 
CON(J+17) = Tc2, pre-controller lead time constant         =      0.0000 
CON(J+18) = Tb2, pre-controller lag time constant          =      0.0000 
CON(J+19) = Kpv, prop. gain of SVC PI-controller           =      0.0000 
CON(J+20) = Kiv, integral gain of SVC PI-controller        =     50.0000 
CON(J+21) = Vemax, voltage error max limit                 =      0.5000 
CON(J+22) = Vemin, voltage error min limit                 =     -0.5000 
CON(J+23) = T2, thyristor firing sequence control delay    =      0.0400 
CON(J+24) = Bshrt, short-term max. suceptance of SVC       =      0.3300 
CON(J+25) = Bmax, continuous max. suceptance of SVC        =      0.3000 
CON(J+26) = Bmin, min. suceptance of SVC                   =     -0.3000 
CON(J+27) = Tshrt, duration of short-term rating           =      3.0000 
CON(J+28) = Kps, prop. gain of SSC PI-controller           =      0.0000 
CON(J+29) = Kis, integral gain of SSC PI-controller        =      0.0000 
CON(J+30) = Vrmax, max. output of slow suceptance control  =      0.0000 
CON(J+31) = Vrmin, min. output of slow suceptance control  =      0.0000 
CON(J+32) = Vdbd1, steady-state voltage deadband           =      0.0000 
CON(J+33) = Vdbd2, inner deadband                          =      0.0000 
CON(J+34) = Tdbd, recovery time to deadband                =      0.0000 
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CON(J+35) = PLLdelay, PLL delay in voltage recovering      =      0.0000 
CON(J+36) = xeps, delta added to the susceptance bandwidth  =      0.0000 
CON(J+37) = Blcs, larger threshold for switching MSCs      =     40.0000 
CON(J+38) = Bscs, smaller threshold for switching MSCs     =     20.0000 
CON(J+39) = Blis, larger threshold for switching MSRs      =   -999.0000 
CON(J+40) = Bsis, smaller threshold for switching          =   -999.0000 
CON(J+41) = Tmssbrk, time for MSS breaker to operate       =      0.1000 
CON(J+42) = Tdelay1, time delay for larger threshold       =      0.5000 
CON(J+43) = Tdelay2, Time delay for smaller threshold      =      3.0000 
CON(J+44) = Tout, time MSC should be off before switch back=    300.0000 
CON(J+45) = Vrefmin, lower Vref limit                      =      0.9000 
CON(J+46) = Vrefmax, upper Vref limit                      =      1.1000 
 
 

Kandahar SVC 
 
BUS 8010 [KAND-SVC    20.000] MODELS 
 
**SVSMO1U1**  BUS X-- NAME      --X BASEKV   C O N S      S T A T E S     V A R S    I C O N S  
             8010     KAND-SVC     20.000   2746-2792      749-753       959-987       685-698    
 
CONs: 
++++++++++ SVC REMOTE BUS ++++++++++++  
       4011 
++++++++++ MSS BUS ++++++++++++  
       8010 
+++MSS SWITCH FLAG: 0 - NO SWITCH, 1 - SWITCH ON Q +++++  
1 
+++DROOP FLAG: 0 - LINEAR DROOP, 1 - NON-LINEAR DROOP +++ 
0 
+++++++++FLAGS: ++++++++++ 
0 0 0 0 0 
0 0 0 0 0 
 
CON(J   ) = UVSBmax, max cap U/V limit                     =      0.0000 
CON(J+ 1) = UV1,   undervoltage setting 1                  =      0.6000 
CON(J+ 2) = UV2,   undervoltage setting 2                  =      0.3000 
CON(J+ 3) = UVT,   undervoltage trip setting               =      0.5000 
CON(J+ 4) = OV1,   overvoltage setting 1                   =      1.4000 
CON(J+ 5) = OV2,   overvoltage setting 2                   =      1.5000 
CON(J+ 6) = UVtm1, undervoltage trip time 1                =      1.0000 
CON(J+ 7) = UVtm2, undervoltage trip time 2                =      5.0000 
CON(J+ 8) = OVtm1, overvoltage trip time 1                 =      1.0000 
CON(J+ 9) = OVtm2, overvoltage trip time 2                 =      0.5000 
CON(J+10) = Xs1, slope/droop                               =      0.0200 
CON(J+11) = Xs2, slope/droop                               =      0.0000 
CON(J+12) = Xs3, slope/droop                               =      0.0000 
CON(J+13) = Vup, up volt break-point for non-linear droop  =      1.1000 
CON(J+14) = Vlow,low volt break-point for non-linear droop =      0.0000 
CON(J+15) = Tc1, voltage measurment lead time constant     =      0.0000 
CON(J+16) = Tb1, voltage measurment lag time constant      =      0.0200 
CON(J+17) = Tc2, pre-controller lead time constant         =      0.0000 
CON(J+18) = Tb2, pre-controller lag time constant          =      0.0000 
CON(J+19) = Kpv, prop. gain of SVC PI-controller           =      0.0000 
CON(J+20) = Kiv, integral gain of SVC PI-controller        =     40.0000 
CON(J+21) = Vemax, voltage error max limit                 =      0.5000 
CON(J+22) = Vemin, voltage error min limit                 =     -0.5000 
CON(J+23) = T2, thyristor firing sequence control delay    =      0.0400 
CON(J+24) = Bshrt, short-term max. suceptance of SVC       =      0.3300 
CON(J+25) = Bmax, continuous max. suceptance of SVC        =      0.2000 
CON(J+26) = Bmin, min. suceptance of SVC                   =     -0.3000 
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CON(J+27) = Tshrt, duration of short-term rating           =      3.0000 
CON(J+28) = Kps, prop. gain of SSC PI-controller           =      0.0000 
CON(J+29) = Kis, integral gain of SSC PI-controller        =      0.0000 
CON(J+30) = Vrmax, max. output of slow suceptance control  =      0.0000 
CON(J+31) = Vrmin, min. output of slow suceptance control  =      0.0000 
CON(J+32) = Vdbd1, steady-state voltage deadband           =      0.0000 
CON(J+33) = Vdbd2, inner deadband                          =      0.0000 
CON(J+34) = Tdbd, recovery time to deadband                =      0.0000 
CON(J+35) = PLLdelay, PLL delay in voltage recovering      =      0.0000 
CON(J+36) = xeps, delta added to the susceptance bandwidth  =      0.0000 
CON(J+37) = Blcs, larger threshold for switching MSCs      =     40.0000 
CON(J+38) = Bscs, smaller threshold for switching MSCs     =     20.0000 
CON(J+39) = Blis, larger threshold for switching MSRs      =   -999.0000 
CON(J+40) = Bsis, smaller threshold for switching          =   -999.0000 
CON(J+41) = Tmssbrk, time for MSS breaker to operate       =      0.1000 
CON(J+42) = Tdelay1, time delay for larger threshold       =      0.5000 
CON(J+43) = Tdelay2, Time delay for smaller threshold      =      3.0000 
CON(J+44) = Tout, time MSC should be off before switch back=    300.0000 
CON(J+45) = Vrefmin, lower Vref limit                      =      0.9000 
CON(J+46) = Vrefmax, upper Vref limit                      =      1.1000 
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Case Description rev1a

D01
Contingency-D01:Three phase bus fault at Kandahar 
220 kV bus (4011) for 10 cycles. 
Clear fault and drop 160 MVA transformer 
(disconnect 110kV bus 4010).

Kabul SVC    Max, Min, Start, Final VARS are: 36.28 , -33.77 , -3.09, -33.19  
Kandahar SVC Max, Min, Start, Final VARS are: 27.21 , -33.63 ,  3.35, -32.01   

Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.253 Vpu at time  2.283 sec., 
   returning to 1.033 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 4011 [KANDAHAR_F 220.00] is 1.246 Vpu at time  2.283 sec., 
   returning to 1.044 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 4025 [QALAT_F 220.00] is 1.226 Vpu at time  2.283 sec., 
   returning to 1.048 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D02
Contingency-D02: Three phase, mid-line fault 
between Chimtala 220 (6171) and
Dasht Barci (6174) circuit F1 for 10 cycles. 
Clear fault trip circuit.

Kabul SVC    Max, Min, Start, Final VARS are: 32.42 , -25.33 , -3.09, -0.27  
Kandahar SVC Max, Min, Start, Final VARS are: 33.23 , -23.36 ,  3.35,  4.95   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.091 Vpu at time  2.350 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.088 Vpu at time  2.350 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.085 Vpu at time  2.350 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D03
Contingency-D03: Three phase, mid-line fault 
between Kandahar 220 kV bus  
(4011) and Qalat (4025) for 10 cycles. Clear 
fault and trip circuit.

Kabul SVC    Max, Min, Start, Final VARS are: 35.10 , -3.09 , -3.09,  2.66  
Kandahar SVC Max, Min, Start, Final VARS are: 33.68 , -22.47 ,  3.35, 22.88   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.057 Vpu at time  2.367 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.054 Vpu at time  2.367 sec., 
   returning to 1.007 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.054 Vpu at time  3.100 sec., 
   returning to 1.050 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D04
Contingency-D04: Loss of the shunt reactor 
element
at Qalat 220 kV F1 (4025).

N/A

D05
Contingency-D05: Three phase bus fault at Qalat 
220 kV (4025) for 10 cycles. 
Clear fault with no equipment loss.

Kabul SVC    Max, Min, Start, Final VARS are: 35.93 , -6.92 , -3.09, -3.11  
Kandahar SVC Max, Min, Start, Final VARS are: 33.49 , -25.48 ,  3.35,  3.35   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.098 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.095 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.092 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description rev1a

D06
Contingency-D06: Loss of Kabul SVC (8001) 
followed by a 5 cycle
bus fault on Chimtala 110kV (6102). Clear and rtn 
to srvc.

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -3.09 , -3.09,  0.00  
Kandahar SVC Max, Min, Start, Final VARS are: 31.85 , -21.83 ,  3.35,  2.05   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.068 Vpu at time  3.242 sec., 
   returning to 1.015 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.065 Vpu at time  3.242 sec., 
   returning to 1.012 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.063 Vpu at time  3.242 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D07
Contingency-D07: Three phase bus fault on the 220 
kV terminals of 220/110 kV 
transformer at Kandahar (4011) for 10 cycles. 
Clear fault with no equipment loss.

Kabul SVC    Max, Min, Start, Final VARS are: 34.69 , -6.32 , -3.09, -3.12  
Kandahar SVC Max, Min, Start, Final VARS are: 33.24 , -25.62 ,  3.35,  3.34   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.097 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.094 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.091 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D08
Contingency-D08: Three phase bus fault on the 110 
kV terminals of 220/110 kV 
transformer at Kandahar (4010) for 10 cycles. 
Clear fault with no equipment loss.

Kabul SVC    Max, Min, Start, Final VARS are: 36.71 , -5.38 , -3.09, -3.11  
Kandahar SVC Max, Min, Start, Final VARS are: 30.72 , -26.60 ,  3.35,  3.34   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.092 Vpu at time  2.317 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.089 Vpu at time  2.317 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.086 Vpu at time  2.317 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D09 Contingency-D09: Loss of 50 MVA of load at 
KABUL NORT_E 20 kV - F1, bus (6033).

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -34.33 , -3.09, -33.90  
Kandahar SVC Max, Min, Start, Final VARS are:  4.41 , -31.09 ,  3.35, -30.70   

Max First Swing kV at VOLT 6067 [KABUL_NORT_S20.000] is 1.171 Vpu at time  2.025 sec., 
    returning to 1.095 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.167 Vpu at time  2.025 sec., 
    returning to 1.080 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.165 Vpu at time  2.025 sec., 
    returning to 1.037 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D10
Contingency-D10: Three phase, mid-line fault 
between Chimtala 110kV (6102) and 
Kabul_NW_E (6117) circuit E1 for 10 cycles. Clear 
fault and trip circuit. 

Kabul SVC    Max, Min, Start, Final VARS are: 32.20 , -25.53 , -3.09, -2.54  
Kandahar SVC Max, Min, Start, Final VARS are: 34.10 , -23.06 ,  3.35,  3.46   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.096 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.093 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.090 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description rev1a

D11
Contingency-D11:Three phase, mid-line fault 
between Aybak_F 220kV (6166) and
Pulikhumri_s circuit 1 for 5 cycles. Clear fault 
and trip circuit.

Unstable.

D12
Contingency-D12: Three phase, mid-line fault 
between Surkhan_e 220kV (7010) and
Hiratan_e (6185) circuit I1 for 10 cycles. Clear 
fault and trip circuit.

Unstable.

D13
Contingency-D13: Three phase, mid-line fault 
between DOSHI-KHEN 220kV (6177) and 
CHARIKAR_S2 (6183) circuit E2 for 10 cycles. 
Clear fault and trip circuit.

Kabul SVC    Max, Min, Start, Final VARS are: 29.02 , -20.03 , -3.09, 28.62  
Kandahar SVC Max, Min, Start, Final VARS are: 31.29 , -17.97 ,  3.35, 30.84   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.053 Vpu at time  3.492 sec., 
   returning to 1.049 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.044 Vpu at time  1.800 sec., 
   returning to 1.038 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.024 Vpu at time -0.017 sec., 
   returning to 1.018 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D14
Contingency-D14: Loss of 25 MVAR of shunt 
capacitance at
PULIKHUMR 220 kV (6198) Shunt Cap E1.

Kabul SVC    Max, Min, Start, Final VARS are: 15.17 , -3.09 , -3.09, 14.31  
Kandahar SVC Max, Min, Start, Final VARS are: 14.65 ,  3.15 ,  3.35,  8.87   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time -0.017 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.044 Vpu at time  1.800 sec., 
   returning to 1.043 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.024 Vpu at time -0.017 sec., 
   returning to 1.023 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D15 Contingency-D15: Loss of 30 MVAR shunt cap bank
at KABUL NORT_E 110 kV (6116), E1.

Kabul SVC    Max, Min, Start, Final VARS are: 18.43 , -3.09 , -3.09, 18.30  
Kandahar SVC Max, Min, Start, Final VARS are: 12.49 ,  3.18 ,  3.35,  5.63   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time  3.867 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.044 Vpu at time  3.867 sec., 
   returning to 1.044 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.025 Vpu at time  2.242 sec., 
   returning to 1.014 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description rev1a

D16
Contingency-D16: Three phase bus fault at
NAIBABAD_E 220 kV bus (6193) for 10 cycles. 
Return to service.

Kabul SVC    Max, Min, Start, Final VARS are: 33.67 , -17.70 , -3.09, -3.11  
Kandahar SVC Max, Min, Start, Final VARS are: 38.33 , -10.10 ,  3.35,  3.34   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.110 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.107 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.106 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D17
Contingency - D17: Three phase bus fault at
KABUL NORT_S 110.0 kV (6118) for 10 cycles. 
Return to service.

Kabul SVC    Max, Min, Start, Final VARS are: 33.07 , -25.55 , -3.09, -3.11  
Kandahar SVC Max, Min, Start, Final VARS are: 33.27 , -23.08 ,  3.35,  3.34   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.096 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.092 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.090 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D18
Contingency-D18:Three phase bus fault at KABUL E 
20 kV (6032) for 10 cycles. 
Clear fault and drop 50 MW of load.

Kabul SVC    Max, Min, Start, Final VARS are: 34.80 , -35.30 , -3.09, -34.63  
Kandahar SVC Max, Min, Start, Final VARS are: 52.61 , -31.92 ,  3.35, -31.29   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.271 Vpu at time  2.258 sec., 
    returning to 1.047 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.268 Vpu at time  2.258 sec., 
    returning to 1.044 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.265 Vpu at time  2.250 sec., 
    returning to 1.021 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D19
Contingency-D19: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201)-2 for 10 cycles. Clear fault and 
trip series cap. Bypass series cap to ckt 1.

Kabul SVC    Max, Min, Start, Final VARS are: 32.93 , -24.94 , -3.09, 21.50  
Kandahar SVC Max, Min, Start, Final VARS are: 34.32 , -22.55 ,  3.35, 11.14   

Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.171 Vpu at time  7.517 sec., 
   returning to 1.169 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.080 Vpu at time  2.358 sec., 
   returning to 1.013 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.077 Vpu at time  2.358 sec., 
   returning to 1.010 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D20
Contingency-D20: Three phase, mid-line fault 
between DASHT BARK-F 220kV (6174) and 
MAYDAN SHAR (6315) circuit F1 for 10 cycles. 
Clear fault and trip circuit.

Kabul SVC    Max, Min, Start, Final VARS are: 33.54 , -25.12 , -3.09,  2.23  
Kandahar SVC Max, Min, Start, Final VARS are: 33.30 , -23.18 ,  3.35,  5.04   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.090 Vpu at time  2.350 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.087 Vpu at time  2.350 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.084 Vpu at time  2.350 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description rev1a

D21

Contingency-D21: Three phase, mid-line fault 
between GHAZNI_F 220 kV (6184) and 
SAYEDABAD_F (6320) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

Kabul SVC    Max, Min, Start, Final VARS are: 33.49 , -24.71 , -3.09,  5.37  
Kandahar SVC Max, Min, Start, Final VARS are: 33.59 , -22.78 ,  3.35,  6.92   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.085 Vpu at time  2.358 sec., 
    returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.081 Vpu at time  2.358 sec., 
    returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.079 Vpu at time  2.358 sec., 
    returning to 1.002 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D22
Contingency-D22: Three phase, mid-line fault 
between PULI KHUMR_E220 kV (6198) and 
PK_E_ZIB (101) ckt 2 for 10 cycles. Clear fault 
and trip circuit.

Kabul SVC    Max, Min, Start, Final VARS are: 33.89 , -23.95 , -3.09, 19.98  
Kandahar SVC Max, Min, Start, Final VARS are: 33.37 , -21.83 ,  3.35, 10.66   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.062 Vpu at time  2.367 sec., 
   returning to 1.013 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.058 Vpu at time  2.367 sec., 
   returning to 1.010 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.057 Vpu at time  2.358 sec., 
   returning to 1.002 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D23
Contingency-D23: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201) ckt 2  for 10 cycles. Clear 
fault and trip circuit.

Kabul SVC    Max, Min, Start, Final VARS are: 32.93 , -24.94 , -3.09,  8.18  
Kandahar SVC Max, Min, Start, Final VARS are: 34.32 , -22.55 ,  3.35,  6.93   

Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.152 Vpu at time  2.358 sec., 
   returning to 1.097 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.080 Vpu at time  2.358 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.077 Vpu at time  2.358 sec., 
   returning to 1.011 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D24 Contingency-D24: Loss of 60 MVAR shunt cap bank
at CHEMTALA_E  110 kV (6102), E1.

Kabul SVC    Max, Min, Start, Final VARS are: 32.20 , -3.09 , -3.09, 32.17  
Kandahar SVC Max, Min, Start, Final VARS are: 24.25 ,  2.97 ,  3.35, 13.17   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time  4.408 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.044 Vpu at time  1.800 sec., 
   returning to 1.043 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.031 Vpu at time  2.225 sec., 
   returning to 1.013 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D25
Contingency-D25: Three phase bus fault at KABUL 
NW_E 20 kV bus (6034) 
transformer low side E2 for 5 cycles. Clear fault 
and drop the transformer.

Kabul SVC    Max, Min, Start, Final VARS are: 33.10 , -22.37 , -3.09, -3.11  
Kandahar SVC Max, Min, Start, Final VARS are: 33.42 , -16.90 ,  3.35,  3.34   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.096 Vpu at time  2.233 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.092 Vpu at time  2.233 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.090 Vpu at time  2.233 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description rev1a

D26
Contingency-D26: Three phase, mid-line fault 
between CHEMTALA_S 110 kV (6103) and 
KABUL NW_S (6114) ckt E4 for 10 cycles. Clear 
fault and trip circuit.

Kabul SVC    Max, Min, Start, Final VARS are: 32.20 , -25.53 , -3.09, -2.54  
Kandahar SVC Max, Min, Start, Final VARS are: 34.10 , -23.06 ,  3.35,  3.46   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.096 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.093 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.090 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D27
Contingency-D27: Three phase, mid-line fault 
between CHEMTALA_S  110 kV (6103) and 
KABUL NORT_E (6116) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

Kabul SVC    Max, Min, Start, Final VARS are: 33.37 , -25.21 , -3.09,  1.05  
Kandahar SVC Max, Min, Start, Final VARS are: 33.48 , -22.79 ,  3.35,  4.25   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.090 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.087 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.085 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

D28 Contingency-D28: MAYDAN SHAR 220 kV F1 (6315)
shunt reactive element out of service. 

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -11.46 , -3.09, -11.24  
Kandahar SVC Max, Min, Start, Final VARS are:  3.47 , -2.86 ,  3.35, -0.44   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time  2.133 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.044 Vpu at time  2.158 sec., 
   returning to 1.044 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.034 Vpu at time  2.025 sec., 
   returning to 1.021 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D01
Contingency-D01:Three phase bus fault at Kandahar 
220 kV bus (4011) for 10 cycles. 
Clear fault and drop 160 MVA transformer 
(disconnect 110kV bus 4010).

D02
Contingency-D02: Three phase, mid-line fault 
between Chimtala 220 (6171) and
Dasht Barci (6174) circuit F1 for 10 cycles. 
Clear fault trip circuit.

D03
Contingency-D03: Three phase, mid-line fault 
between Kandahar 220 kV bus  
(4011) and Qalat (4025) for 10 cycles. Clear 
fault and trip circuit.

D04
Contingency-D04: Loss of the shunt reactor 
element
at Qalat 220 kV F1 (4025).

D05
Contingency-D05: Three phase bus fault at Qalat 
220 kV (4025) for 10 cycles. 
Clear fault with no equipment loss.

rev1b

Kabul SVC    Max, Min, Start, Final VARS are: 46.68 , -33.45 , -1.29, -32.92  
Kandahar SVC Max, Min, Start, Final VARS are: 24.37 , -35.28 ,  2.97, -31.81   

Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.238 Vpu at time  2.283 sec., 
   returning to 1.030 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 4011 [KANDAHAR_F 220.00] is 1.232 Vpu at time  2.283 sec., 
   returning to 1.040 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.208 Vpu at time  2.275 sec., 
   returning to 1.067 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.31 , -25.43 , -1.29,  1.41  
Kandahar SVC Max, Min, Start, Final VARS are: 32.88 , -23.46 ,  2.97,  4.70   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.087 Vpu at time  2.350 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.084 Vpu at time  2.350 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.081 Vpu at time  2.350 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 35.06 , -1.29 , -1.29,  6.18  
Kandahar SVC Max, Min, Start, Final VARS are: 33.36 , -22.57 ,  2.97, 20.41   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.056 Vpu at time  2.367 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.054 Vpu at time  3.100 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.053 Vpu at time  2.367 sec., 
   returning to 1.008 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -5.97 , -1.29, -4.63  
Kandahar SVC Max, Min, Start, Final VARS are:  3.19 , -12.84 ,  2.97, -11.59   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.051 Vpu at time  2.025 sec., 
   returning to 1.017 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time  2.175 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.048 Vpu at time  2.025 sec., 
   returning to 1.014 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.59 , -5.26 , -1.29, -1.31  
Kandahar SVC Max, Min, Start, Final VARS are: 33.23 , -25.42 ,  2.97,  2.97   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.091 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.088 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.085 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Appendix D-11



Case Description

D06
Contingency-D06: Loss of Kabul SVC (8001) 
followed by a 5 cycle
bus fault on Chimtala 110kV (6102). Clear and rtn 
to srvc.

D07
Contingency-D07: Three phase bus fault on the 220 
kV terminals of 220/110 kV 
transformer at Kandahar (4011) for 10 cycles. 
Clear fault with no equipment loss.

D08
Contingency-D08: Three phase bus fault on the 110 
kV terminals of 220/110 kV 
transformer at Kandahar (4010) for 10 cycles. 
Clear fault with no equipment loss.

D09 Contingency-D09: Loss of 50 MVA of load at 
KABUL NORT_E 20 kV - F1, bus (6033).

D10
Contingency-D10: Three phase, mid-line fault 
between Chimtala 110kV (6102) and 
Kabul_NW_E (6117) circuit E1 for 10 cycles. Clear 
fault and trip circuit. 

rev1b

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -1.29 , -1.29,  0.00  
Kandahar SVC Max, Min, Start, Final VARS are: 32.08 , -21.79 ,  2.97,  2.49   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.067 Vpu at time  3.242 sec., 
   returning to 1.015 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.064 Vpu at time  3.242 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.062 Vpu at time  3.242 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 36.48 , -4.52 , -1.29, -1.31  
Kandahar SVC Max, Min, Start, Final VARS are: 31.41 , -26.57 ,  2.97,  2.96   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.091 Vpu at time  2.333 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.088 Vpu at time  2.333 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.085 Vpu at time  2.333 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 36.37 , -3.64 , -1.29, -1.31  
Kandahar SVC Max, Min, Start, Final VARS are: 30.84 , -26.39 ,  2.97,  2.96   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.089 Vpu at time  2.325 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.086 Vpu at time  2.325 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.083 Vpu at time  2.325 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -34.02 , -1.29, -33.64  
Kandahar SVC Max, Min, Start, Final VARS are:  3.85 , -30.84 ,  2.97, -30.49   

Max First Swing kV at VOLT 6067 [KABUL_NORT_S20.000] is 1.161 Vpu at time  2.025 sec., 
    returning to 1.089 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.157 Vpu at time  2.025 sec., 
    returning to 1.075 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.156 Vpu at time  2.025 sec., 
    returning to 1.033 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.11 , -25.59 , -1.29, -0.57  
Kandahar SVC Max, Min, Start, Final VARS are: 33.67 , -23.19 ,  2.97,  3.08   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.092 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.088 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.086 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D11
Contingency-D11:Three phase, mid-line fault 
between Aybak_F 220kV (6166) and
Pulikhumri_s circuit 1 for 5 cycles. Clear fault 
and trip circuit.

D12
Contingency-D12: Three phase, mid-line fault 
between Surkhan_e 220kV (7010) and
Hiratan_e (6185) circuit I1 for 10 cycles. Clear 
fault and trip circuit.

D13
Contingency-D13: Three phase, mid-line fault 
between DOSHI-KHEN 220kV (6177) and 
CHARIKAR_S2 (6183) circuit E2 for 10 cycles. 
Clear fault and trip circuit.

D14
Contingency-D14: Loss of 25 MVAR of shunt 
capacitance at
PULIKHUMR 220 kV (6198) Shunt Cap E1.

D15 Contingency-D15: Loss of 30 MVAR shunt cap bank
at KABUL NORT_E 110 kV (6116), E1.

rev1b

Unstable.

Unstable.

Kabul SVC    Max, Min, Start, Final VARS are: 28.46 , -19.95 , -1.29, 28.08  
Kandahar SVC Max, Min, Start, Final VARS are: 30.76 , -17.89 ,  2.97, 30.33   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.054 Vpu at time  3.508 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.044 Vpu at time -0.017 sec., 
   returning to 1.039 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.024 Vpu at time -0.017 sec., 
   returning to 1.019 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 17.45 , -1.29 , -1.29, 16.68  
Kandahar SVC Max, Min, Start, Final VARS are: 14.12 ,  2.80 ,  2.97,  8.63   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time -0.017 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.044 Vpu at time -0.017 sec., 
   returning to 1.043 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.024 Vpu at time -0.017 sec., 
   returning to 1.023 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 19.66 , -1.29 , -1.29, 19.55  
Kandahar SVC Max, Min, Start, Final VARS are: 11.18 ,  2.83 ,  2.97,  5.07   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time  3.883 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.045 Vpu at time  3.883 sec., 
   returning to 1.044 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.024 Vpu at time  3.900 sec., 
   returning to 1.024 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D16
Contingency-D16: Three phase bus fault at
NAIBABAD_E 220 kV bus (6193) for 10 cycles. 
Return to service.

D17
Contingency - D17: Three phase bus fault at
KABUL NORT_S 110.0 kV (6118) for 10 cycles. 
Return to service.

D18
Contingency-D18:Three phase bus fault at KABUL E 
20 kV (6032) for 10 cycles. 
Clear fault and drop 50 MW of load.

D19
Contingency-D19: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201)-2 for 10 cycles. Clear fault and 
trip series cap. Bypass series cap to ckt 1.

D20
Contingency-D20: Three phase, mid-line fault 
between DASHT BARK-F 220kV (6174) and 
MAYDAN SHAR (6315) circuit F1 for 10 cycles. 
Clear fault and trip circuit.

rev1b

Kabul SVC    Max, Min, Start, Final VARS are: 32.67 , -16.14 , -1.29, -1.30  
Kandahar SVC Max, Min, Start, Final VARS are: 33.65 , -10.04 ,  2.97,  2.96   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.096 Vpu at time  2.325 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.093 Vpu at time  2.325 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.090 Vpu at time  2.325 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.01 , -25.62 , -1.29, -1.31  
Kandahar SVC Max, Min, Start, Final VARS are: 32.74 , -23.21 ,  2.97,  2.96   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.090 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.087 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.084 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 37.12 , -34.93 , -1.29, -34.33  
Kandahar SVC Max, Min, Start, Final VARS are: 50.83 , -31.61 ,  2.97, -31.04   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.253 Vpu at time  2.250 sec., 
    returning to 1.043 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.249 Vpu at time  2.250 sec., 
    returning to 1.040 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.247 Vpu at time  2.250 sec., 
    returning to 1.017 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.52 , -25.14 , -1.29, 23.83  
Kandahar SVC Max, Min, Start, Final VARS are: 34.39 , -22.80 ,  2.97, 10.87   

Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.180 Vpu at time  7.533 sec., 
   returning to 1.179 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.080 Vpu at time  2.358 sec., 
   returning to 1.013 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.076 Vpu at time  2.358 sec., 
   returning to 1.010 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.66 , -25.23 , -1.29,  3.86  
Kandahar SVC Max, Min, Start, Final VARS are: 32.97 , -23.28 ,  2.97,  4.92   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.085 Vpu at time  2.350 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.082 Vpu at time  2.350 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.080 Vpu at time  2.350 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D21

Contingency-D21: Three phase, mid-line fault 
between GHAZNI_F 220 kV (6184) and 
SAYEDABAD_F (6320) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D22
Contingency-D22: Three phase, mid-line fault 
between PULI KHUMR_E220 kV (6198) and 
PK_E_ZIB (101) ckt 2 for 10 cycles. Clear fault 
and trip circuit.

D23
Contingency-D23: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201) ckt 2  for 10 cycles. Clear 
fault and trip circuit.

D24 Contingency-D24: Loss of 60 MVAR shunt cap bank
at CHEMTALA_E  110 kV (6102), E1.

D25
Contingency-D25: Three phase bus fault at KABUL 
NW_E 20 kV bus (6034) 
transformer low side E2 for 5 cycles. Clear fault 
and drop the transformer.

rev1b

Kabul SVC    Max, Min, Start, Final VARS are: 31.56 , -24.83 , -1.29,  6.87  
Kandahar SVC Max, Min, Start, Final VARS are: 33.19 , -22.86 ,  2.97,  7.03   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.079 Vpu at time  2.350 sec., 
    returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.076 Vpu at time  2.350 sec., 
    returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.074 Vpu at time  2.350 sec., 
    returning to 1.002 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.20 , -24.06 , -1.29, 22.73  
Kandahar SVC Max, Min, Start, Final VARS are: 32.84 , -21.92 ,  2.97, 10.52   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.058 Vpu at time  2.358 sec., 
   returning to 1.013 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.056 Vpu at time  3.000 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.055 Vpu at time  2.358 sec., 
   returning to 1.010 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.52 , -25.14 , -1.29,  8.74  
Kandahar SVC Max, Min, Start, Final VARS are: 34.39 , -22.80 ,  2.97,  6.13   

Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.151 Vpu at time  2.367 sec., 
   returning to 1.097 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.080 Vpu at time  2.358 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.076 Vpu at time  2.358 sec., 
   returning to 1.011 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.19 , -1.29 , -1.29, 32.17  
Kandahar SVC Max, Min, Start, Final VARS are: 22.07 ,  2.66 ,  2.97, 12.51   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time  4.392 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.044 Vpu at time  4.383 sec., 
   returning to 1.044 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.029 Vpu at time  2.225 sec., 
   returning to 1.013 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 31.27 , -22.33 , -1.29, -1.48  
Kandahar SVC Max, Min, Start, Final VARS are: 32.50 , -15.40 ,  2.97,  2.67   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.090 Vpu at time  2.233 sec., 
   returning to 1.015 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.087 Vpu at time  2.233 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.084 Vpu at time  2.233 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D26
Contingency-D26: Three phase, mid-line fault 
between CHEMTALA_S 110 kV (6103) and 
KABUL NW_S (6114) ckt E4 for 10 cycles. Clear 
fault and trip circuit.

D27
Contingency-D27: Three phase, mid-line fault 
between CHEMTALA_S  110 kV (6103) and 
KABUL NORT_E (6116) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D28 Contingency-D28: MAYDAN SHAR 220 kV F1 (6315)
shunt reactive element out of service. 

rev1b

Kabul SVC    Max, Min, Start, Final VARS are: 33.11 , -25.59 , -1.29, -0.57  
Kandahar SVC Max, Min, Start, Final VARS are: 33.67 , -23.19 ,  2.97,  3.08   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.092 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.088 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.086 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.46 , -25.28 , -1.29,  3.06  
Kandahar SVC Max, Min, Start, Final VARS are: 33.00 , -22.93 ,  2.97,  3.88   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.085 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.082 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.080 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -9.79 , -1.29, -9.61  
Kandahar SVC Max, Min, Start, Final VARS are:  3.07 , -3.13 ,  2.97, -0.86   

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time  2.150 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.045 Vpu at time  2.175 sec., 
   returning to 1.045 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.033 Vpu at time  2.025 sec., 
   returning to 1.021 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D01
Contingency-D01:Three phase bus fault at Kandahar 
220 kV bus (4011) for 10 cycles. 
Clear fault and drop 160 MVA transformer 
(disconnect 110kV bus 4010).

D02
Contingency-D02: Three phase, mid-line fault 
between Chimtala 220 (6171) and
Dasht Barci (6174) circuit F1 for 10 cycles. 
Clear fault trip circuit.

D03
Contingency-D03: Three phase, mid-line fault 
between Kandahar 220 kV bus  
(4011) and Qalat (4025) for 10 cycles. Clear 
fault and trip circuit.

D04
Contingency-D04: Loss of the shunt reactor 
element
at Qalat 220 kV F1 (4025).

D05
Contingency-D05: Three phase bus fault at Qalat 
220 kV (4025) for 10 cycles. 
Clear fault with no equipment loss.

rev1c

Kabul SVC    Max, Min, Start, Final VARS are: 40.75 , -25.19 ,  1.64, -19.89  
Kandahar SVC Max, Min, Start, Final VARS are: 30.34 , -30.36 ,  3.47, -17.95   

Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.168 Vpu at time  2.292 sec., 
   returning to 0.998 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 4011 [KANDAHAR_F 220.00] is 1.159 Vpu at time  2.292 sec., 
   returning to 1.004 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 4025 [QALAT_F 220.00] is 1.151 Vpu at time  2.292 sec., 
   returning to 1.013 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 34.04 , -25.54 ,  1.64,  3.51  
Kandahar SVC Max, Min, Start, Final VARS are: 32.99 , -23.60 ,  3.47,  5.43   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.096 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.093 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.090 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 35.93 ,  0.67 ,  1.64,  4.28  
Kandahar SVC Max, Min, Start, Final VARS are: 32.89 , -22.70 ,  3.47, 26.53   

Max First Swing kV at VOLT 6205 [SHIRKHANBA_F220.00] is 1.065 Vpu at time  2.342 sec., 
   returning to 1.054 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.065 Vpu at time  2.342 sec., 
   returning to 1.047 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.064 Vpu at time  2.342 sec., 
   returning to 1.048 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are:  1.66 , -1.51 ,  1.64, -0.06  
Kandahar SVC Max, Min, Start, Final VARS are:  3.61 , -4.57 ,  3.47, -3.89   

Max First Swing kV at VOLT 7007 [SANGTUDA_F 220.00] is 1.059 Vpu at time  2.025 sec., 
   returning to 1.058 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6205 [SHIRKHANBA_F220.00] is 1.058 Vpu at time  2.025 sec., 
   returning to 1.055 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6185 [HIRATAN_E 220.00] is 1.055 Vpu at time  2.025 sec., 
   returning to 1.054 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 35.94 , -0.49 ,  1.64,  1.57  
Kandahar SVC Max, Min, Start, Final VARS are: 31.15 , -25.37 ,  3.47,  3.57   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.099 Vpu at time  2.333 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.096 Vpu at time  2.333 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.092 Vpu at time  2.333 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D06
Contingency-D06: Loss of Kabul SVC (8001) 
followed by a 5 cycle
bus fault on Chimtala 110kV (6102). Clear and rtn 
to srvc.

D07
Contingency-D07: Three phase bus fault on the 220 
kV terminals of 220/110 kV 
transformer at Kandahar (4011) for 10 cycles. 
Clear fault with no equipment loss.

D08
Contingency-D08: Three phase bus fault on the 110 
kV terminals of 220/110 kV 
transformer at Kandahar (4010) for 10 cycles. 
Clear fault with no equipment loss.

D09 Contingency-D09: Loss of 50 MVA of load at 
KABUL NORT_E 20 kV - F1, bus (6033).

D10
Contingency-D10: Three phase, mid-line fault 
between Chimtala 110kV (6102) and 
Kabul_NW_E (6117) circuit E1 for 10 cycles. Clear 
fault and trip circuit. 

rev1c

Kabul SVC    Max, Min, Start, Final VARS are:  1.64 ,  0.00 ,  1.64,  0.00  
Kandahar SVC Max, Min, Start, Final VARS are: 34.32 , -21.06 ,  3.47,  4.21   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.078 Vpu at time  3.242 sec., 
   returning to 1.015 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.075 Vpu at time  3.242 sec., 
   returning to 1.012 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.073 Vpu at time  3.242 sec., 
   returning to 1.002 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 37.11 , -0.47 ,  1.64,  1.58  
Kandahar SVC Max, Min, Start, Final VARS are: 31.78 , -26.42 ,  3.47,  3.56   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.100 Vpu at time  2.325 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.096 Vpu at time  2.325 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.093 Vpu at time  2.325 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 37.02 , -0.61 ,  1.64,  1.59  
Kandahar SVC Max, Min, Start, Final VARS are: 30.77 , -26.11 ,  3.47,  3.55   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.098 Vpu at time  2.317 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.094 Vpu at time  2.317 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.091 Vpu at time  2.317 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are:  1.80 , -28.04 ,  1.64, -27.88  
Kandahar SVC Max, Min, Start, Final VARS are:  3.80 , -11.34 ,  3.47, -3.38   

Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.081 Vpu at time  2.025 sec., 
    returning to 1.056 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.078 Vpu at time  2.025 sec., 
    returning to 1.057 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6166 [AYBAK_F 220.00] is 1.076 Vpu at time  2.025 sec., 
    returning to 1.056 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.90 , -25.77 ,  1.64,  1.77  
Kandahar SVC Max, Min, Start, Final VARS are: 32.52 , -23.35 ,  3.47,  3.64   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.099 Vpu at time  2.333 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.096 Vpu at time  2.333 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.093 Vpu at time  2.333 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D11
Contingency-D11:Three phase, mid-line fault 
between Aybak_F 220kV (6166) and
Pulikhumri_s circuit 1 for 5 cycles. Clear fault 
and trip circuit.

D12
Contingency-D12: Three phase, mid-line fault 
between Surkhan_e 220kV (7010) and
Hiratan_e (6185) circuit I1 for 10 cycles. Clear 
fault and trip circuit.

D13
Contingency-D13: Three phase, mid-line fault 
between DOSHI-KHEN 220kV (6177) and 
CHARIKAR_S2 (6183) circuit E2 for 10 cycles. 
Clear fault and trip circuit.

D14
Contingency-D14: Loss of 25 MVAR of shunt 
capacitance at
PULIKHUMR 220 kV (6198) Shunt Cap E1.

D15 Contingency-D15: Loss of 30 MVAR shunt cap bank
at KABUL NORT_E 110 kV (6116), E1.

rev1c

Kabul SVC    Max, Min, Start, Final VARS are: 33.32 , -20.51 ,  1.64, 33.06  
Kandahar SVC Max, Min, Start, Final VARS are: 34.68 , -19.44 ,  3.47, 14.39   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.081 Vpu at time  2.250 sec., 
   returning to 1.013 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.078 Vpu at time  2.250 sec., 
   returning to 1.010 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.076 Vpu at time  2.250 sec., 
   returning to 1.004 Vpu at time 10.000 sec.
Lightly Damped Oscillations.
No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.40 , -9.17 ,  1.64,  4.65  
Kandahar SVC Max, Min, Start, Final VARS are: 34.38 , -9.87 ,  3.47,  4.28   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.115 Vpu at time  2.308 sec., 
   returning to 1.015 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.112 Vpu at time  2.308 sec., 
   returning to 1.012 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.109 Vpu at time  2.308 sec., 
   returning to 1.002 Vpu at time 10.000 sec.
Lightly Damped Oscillations.
No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.25 , -22.16 ,  1.64, 32.88  
Kandahar SVC Max, Min, Start, Final VARS are: 34.73 , -20.55 ,  3.47, 15.41   

Max First Swing kV at VOLT 7007 [SANGTUDA_F 220.00] is 1.059 Vpu at time  3.092 sec., 
   returning to 1.055 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6185 [HIRATAN_E 220.00] is 1.057 Vpu at time  3.142 sec., 
   returning to 1.052 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.057 Vpu at time  3.050 sec., 
   returning to 1.052 Vpu at time 10.000 sec.
Lightly Damped Oscillations.
No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 13.27 ,  1.58 ,  1.64, 12.97  
Kandahar SVC Max, Min, Start, Final VARS are: 10.40 ,  3.34 ,  3.47,  7.12   

Max First Swing kV at VOLT 7007 [SANGTUDA_F 220.00] is 1.057 Vpu at time -0.017 sec., 
   returning to 1.055 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6205 [SHIRKHANBA_F220.00] is 1.055 Vpu at time  0.583 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6185 [HIRATAN_E 220.00] is 1.054 Vpu at time  1.433 sec., 
   returning to 1.052 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 23.28 ,  1.54 ,  1.64, 23.18  
Kandahar SVC Max, Min, Start, Final VARS are: 11.94 ,  3.30 ,  3.47,  5.98   

Max First Swing kV at VOLT 7007 [SANGTUDA_F 220.00] is 1.057 Vpu at time -0.017 sec., 
   returning to 1.057 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6205 [SHIRKHANBA_F220.00] is 1.055 Vpu at time  0.583 sec., 
   returning to 1.054 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6185 [HIRATAN_E 220.00] is 1.054 Vpu at time  1.433 sec., 
   returning to 1.054 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D16
Contingency-D16: Three phase bus fault at
NAIBABAD_E 220 kV bus (6193) for 10 cycles. 
Return to service.

D17
Contingency - D17: Three phase bus fault at
KABUL NORT_S 110.0 kV (6118) for 10 cycles. 
Return to service.

D18
Contingency-D18:Three phase bus fault at KABUL E 
20 kV (6032) for 10 cycles. 
Clear fault and drop 50 MW of load.

D19
Contingency-D19: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201)-2 for 10 cycles. Clear fault and 
trip series cap. Bypass series cap to ckt 1.

D20
Contingency-D20: Three phase, mid-line fault 
between DASHT BARK-F 220kV (6174) and 
MAYDAN SHAR (6315) circuit F1 for 10 cycles. 
Clear fault and trip circuit.

rev1c

Kabul SVC    Max, Min, Start, Final VARS are: 32.28 , -25.38 ,  1.64,  2.05  
Kandahar SVC Max, Min, Start, Final VARS are: 32.64 , -23.26 ,  3.47,  3.52   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.106 Vpu at time  2.333 sec., 
   returning to 1.015 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.103 Vpu at time  2.333 sec., 
   returning to 1.012 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.100 Vpu at time  2.333 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.85 , -25.77 ,  1.64,  1.54  
Kandahar SVC Max, Min, Start, Final VARS are: 34.40 , -23.20 ,  3.47,  3.60   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.103 Vpu at time  2.333 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.100 Vpu at time  2.333 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.097 Vpu at time  2.333 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 42.71 , -30.49 ,  1.64, -30.36  
Kandahar SVC Max, Min, Start, Final VARS are: 46.05 , -24.29 ,  3.47, -6.78   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.189 Vpu at time  2.250 sec., 
    returning to 1.016 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.186 Vpu at time  2.250 sec., 
    returning to 1.013 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.184 Vpu at time  2.250 sec., 
    returning to 1.000 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 31.65 , -25.38 ,  1.64, 16.29  
Kandahar SVC Max, Min, Start, Final VARS are: 33.53 , -23.16 ,  3.47,  8.32   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.089 Vpu at time  2.342 sec., 
   returning to 1.013 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.085 Vpu at time  2.342 sec., 
   returning to 1.010 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.083 Vpu at time  7.467 sec., 
   returning to 1.081 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.28 , -25.42 ,  1.64,  5.29  
Kandahar SVC Max, Min, Start, Final VARS are: 33.06 , -23.44 ,  3.47,  5.69   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.095 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.091 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.089 Vpu at time  2.342 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D21

Contingency-D21: Three phase, mid-line fault 
between GHAZNI_F 220 kV (6184) and 
SAYEDABAD_F (6320) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D22
Contingency-D22: Three phase, mid-line fault 
between PULI KHUMR_E220 kV (6198) and 
PK_E_ZIB (101) ckt 2 for 10 cycles. Clear fault 
and trip circuit.

D23
Contingency-D23: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201) ckt 2  for 10 cycles. Clear 
fault and trip circuit.

D24 Contingency-D24: Loss of 60 MVAR shunt cap bank
at CHEMTALA_E  110 kV (6102), E1.

D25
Contingency-D25: Three phase bus fault at KABUL 
NW_E 20 kV bus (6034) 
transformer low side E2 for 5 cycles. Clear fault 
and drop the transformer.

rev1c

Kabul SVC    Max, Min, Start, Final VARS are: 33.25 ,  0.00 ,  1.64,  6.72  
Kandahar SVC Max, Min, Start, Final VARS are: 32.45 , -23.69 ,  3.47,  9.22   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.085 Vpu at time  2.342 sec., 
    returning to 1.013 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.081 Vpu at time  2.342 sec., 
    returning to 1.010 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.079 Vpu at time  2.342 sec., 
    returning to 1.002 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.56 ,  0.08 ,  1.64, 14.54  
Kandahar SVC Max, Min, Start, Final VARS are: 36.74 ,  0.07 ,  3.47,  7.41   

Max First Swing kV at VOLT 1 [PK_S_ZIB 220.00] is 1.741 Vpu at time  2.200 sec., 
   returning to 1.059 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.094 Vpu at time  2.325 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.090 Vpu at time  2.325 sec., 
   returning to 1.011 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 31.65 , -25.38 ,  1.64,  8.42  
Kandahar SVC Max, Min, Start, Final VARS are: 33.53 , -23.16 ,  3.47,  5.79   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.089 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.085 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.083 Vpu at time  2.333 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

Kabul SVC    Max, Min, Start, Final VARS are: 31.04 , -21.76 ,  1.64,  1.66  
Kandahar SVC Max, Min, Start, Final VARS are: 32.80 , -4.78 ,  3.47,  3.56   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.099 Vpu at time  2.217 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.096 Vpu at time  2.217 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.093 Vpu at time  2.217 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D26
Contingency-D26: Three phase, mid-line fault 
between CHEMTALA_S 110 kV (6103) and 
KABUL NW_S (6114) ckt E4 for 10 cycles. Clear 
fault and trip circuit.

D27
Contingency-D27: Three phase, mid-line fault 
between CHEMTALA_S  110 kV (6103) and 
KABUL NORT_E (6116) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D28 Contingency-D28: MAYDAN SHAR 220 kV F1 (6315)
shunt reactive element out of service. 

rev1c

Kabul SVC    Max, Min, Start, Final VARS are: 33.90 , -25.77 ,  1.64,  1.77  
Kandahar SVC Max, Min, Start, Final VARS are: 32.52 , -23.35 ,  3.47,  3.64   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.099 Vpu at time  2.333 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.096 Vpu at time  2.333 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.093 Vpu at time  2.333 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.94 , -25.64 ,  1.64,  3.24  
Kandahar SVC Max, Min, Start, Final VARS are: 34.43 , -23.11 ,  3.47,  3.80   

Max First Swing kV at VOLT 6159 [SPIN BOLDA_F110.00] is 1.101 Vpu at time  2.342 sec., 
   returning to 1.014 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6055 [SPIN BOLDA_F20.000] is 1.098 Vpu at time  2.342 sec., 
   returning to 1.011 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8010 [KAND-SVC 20.000] is 1.096 Vpu at time  2.333 sec., 
   returning to 1.001 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A
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Case Description

D01
Contingency-D01:Three phase bus fault at Kandahar 
220 kV bus (4011) for 10 cycles. 
Clear fault and drop 160 MVA transformer 
(disconnect 110kV bus 4010).

D02
Contingency-D02: Three phase, mid-line fault 
between Chimtala 220 (6171) and
Dasht Barci (6174) circuit F1 for 10 cycles. 
Clear fault trip circuit.

D03
Contingency-D03: Three phase, mid-line fault 
between Kandahar 220 kV bus  
(4011) and Qalat (4025) for 10 cycles. Clear 
fault and trip circuit.

D04
Contingency-D04: Loss of the shunt reactor 
element
at Qalat 220 kV F1 (4025).

D05
Contingency-D05: Three phase bus fault at Qalat 
220 kV (4025) for 10 cycles. 
Clear fault with no equipment loss.

rev2b

N/A

N/A

N/A

N/A

N/A
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Case Description

D06
Contingency-D06: Loss of Kabul SVC (8001) 
followed by a 5 cycle
bus fault on Chimtala 110kV (6102). Clear and rtn 
to srvc.

D07
Contingency-D07: Three phase bus fault on the 220 
kV terminals of 220/110 kV 
transformer at Kandahar (4011) for 10 cycles. 
Clear fault with no equipment loss.

D08
Contingency-D08: Three phase bus fault on the 110 
kV terminals of 220/110 kV 
transformer at Kandahar (4010) for 10 cycles. 
Clear fault with no equipment loss.

D09 Contingency-D09: Loss of 50 MVA of load at 
KABUL NORT_E 20 kV - F1, bus (6033).

D10
Contingency-D10: Three phase, mid-line fault 
between Chimtala 110kV (6102) and 
Kabul_NW_E (6117) circuit E1 for 10 cycles. Clear 
fault and trip circuit. 

rev2b

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -0.01 , -0.01,  0.00  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.054 Vpu at time  4.058 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.049 Vpu at time  4.058 sec., 
   returning to 1.045 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.029 Vpu at time  4.058 sec., 
   returning to 1.025 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

N/A

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -35.50 , -0.01, -34.97  

Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.152 Vpu at time  2.025 sec., 
    returning to 1.101 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6067 [KABUL_NORT_S20.000] is 1.142 Vpu at time  2.025 sec., 
    returning to 1.093 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6118 [KABUL_NORT_S110.00] is 1.141 Vpu at time  2.025 sec., 
    returning to 1.092 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.46 , -26.43 , -0.01,  0.32  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.057 Vpu at time  3.075 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.052 Vpu at time  3.075 sec., 
   returning to 1.046 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.040 Vpu at time  2.375 sec., 
   returning to 1.010 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D11
Contingency-D11:Three phase, mid-line fault 
between Aybak_F 220kV (6166) and
Pulikhumri_s circuit 1 for 5 cycles. Clear fault 
and trip circuit.

D12
Contingency-D12: Three phase, mid-line fault 
between Surkhan_e 220kV (7010) and
Hiratan_e (6185) circuit I1 for 10 cycles. Clear 
fault and trip circuit.

D13
Contingency-D13: Three phase, mid-line fault 
between DOSHI-KHEN 220kV (6177) and 
CHARIKAR_S2 (6183) circuit E2 for 10 cycles. 
Clear fault and trip circuit.

D14
Contingency-D14: Loss of 25 MVAR of shunt 
capacitance at
PULIKHUMR 220 kV (6198) Shunt Cap E1.

D15 Contingency-D15: Loss of 30 MVAR shunt cap bank
at KABUL NORT_E 110 kV (6116), E1.

rev2b

Unstable.

Kabul SVC    Max, Min, Start, Final VARS are: 34.33 , -0.71 , -0.01, 32.04  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.078 Vpu at time  3.075 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.070 Vpu at time  3.075 sec., 
   returning to 1.041 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.050 Vpu at time  3.075 sec., 
   returning to 1.021 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 28.53 , -20.62 , -0.01, 28.07  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.055 Vpu at time  3.442 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.047 Vpu at time  3.450 sec., 
   returning to 1.042 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.027 Vpu at time  3.450 sec., 
   returning to 1.022 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 23.61 , -0.01 , -0.01, 22.00  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time  5.025 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.045 Vpu at time  0.775 sec., 
   returning to 1.045 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.025 Vpu at time  0.775 sec., 
   returning to 1.024 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 30.30 , -0.01 , -0.01, 30.21  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.051 Vpu at time  4.392 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.047 Vpu at time  4.400 sec., 
   returning to 1.046 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.027 Vpu at time  4.383 sec., 
   returning to 1.026 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D16
Contingency-D16: Three phase bus fault at
NAIBABAD_E 220 kV bus (6193) for 10 cycles. 
Return to service.

D17
Contingency - D17: Three phase bus fault at
KABUL NORT_S 110.0 kV (6118) for 10 cycles. 
Return to service.

D18
Contingency-D18:Three phase bus fault at KABUL E 
20 kV (6032) for 10 cycles. 
Clear fault and drop 50 MW of load.

D19
Contingency-D19: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201)-2 for 10 cycles. Clear fault and 
trip series cap. Bypass series cap to ckt 1.

D20
Contingency-D20: Three phase, mid-line fault 
between DASHT BARK-F 220kV (6174) and 
MAYDAN SHAR (6315) circuit F1 for 10 cycles. 
Clear fault and trip circuit.

rev2b

Kabul SVC    Max, Min, Start, Final VARS are: 31.89 , -18.21 , -0.01, -0.02  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.066 Vpu at time  3.033 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.062 Vpu at time  3.033 sec., 
   returning to 1.045 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.045 Vpu at time  2.358 sec., 
   returning to 1.010 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.44 , -26.44 , -0.01, -0.02  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.056 Vpu at time  3.083 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.052 Vpu at time  3.083 sec., 
   returning to 1.045 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.039 Vpu at time  2.367 sec., 
   returning to 1.010 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 36.60 , -36.43 , -0.01, -35.68  

Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.188 Vpu at time  2.275 sec., 
    returning to 1.112 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8001 [KABUL-SVC 20.000] is 1.184 Vpu at time  2.275 sec., 
    returning to 1.091 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6057 [TARAKHIL_F 20.000] is 1.180 Vpu at time  2.275 sec., 
    returning to 1.107 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.28 , -26.04 , -0.01, 25.00  

Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.155 Vpu at time  7.750 sec., 
   returning to 1.155 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.057 Vpu at time  3.017 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.053 Vpu at time  3.017 sec., 
   returning to 1.046 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

Appendix D-26



Case Description

D21

Contingency-D21: Three phase, mid-line fault 
between GHAZNI_F 220 kV (6184) and 
SAYEDABAD_F (6320) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D22
Contingency-D22: Three phase, mid-line fault 
between PULI KHUMR_E220 kV (6198) and 
PK_E_ZIB (101) ckt 2 for 10 cycles. Clear fault 
and trip circuit.

D23
Contingency-D23: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201) ckt 2  for 10 cycles. Clear 
fault and trip circuit.

D24 Contingency-D24: Loss of 60 MVAR shunt cap bank
at CHEMTALA_E  110 kV (6102), E1.

D25
Contingency-D25: Three phase bus fault at KABUL 
NW_E 20 kV bus (6034) 
transformer low side E2 for 5 cycles. Clear fault 
and drop the transformer.

rev2b

N/A

Kabul SVC    Max, Min, Start, Final VARS are: 33.03 , -25.03 , -0.01, 24.84  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.057 Vpu at time  3.000 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.052 Vpu at time  3.008 sec., 
   returning to 1.045 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.032 Vpu at time  3.000 sec., 
   returning to 1.025 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.28 , -26.04 , -0.01,  9.34  

Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.106 Vpu at time  2.375 sec., 
   returning to 1.077 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.057 Vpu at time  3.017 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.053 Vpu at time  3.017 sec., 
   returning to 1.046 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.06 , -0.01 , -0.01, 32.02  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.051 Vpu at time  4.317 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.046 Vpu at time  4.317 sec., 
   returning to 1.046 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.026 Vpu at time  4.317 sec., 
   returning to 1.025 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 30.50 , -23.23 , -0.01, -9.63  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.053 Vpu at time  3.000 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.052 Vpu at time  2.242 sec., 
   returning to 1.012 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8001 [KABUL-SVC 20.000] is 1.051 Vpu at time  2.233 sec., 
   returning to 1.000 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D26
Contingency-D26: Three phase, mid-line fault 
between CHEMTALA_S 110 kV (6103) and 
KABUL NW_S (6114) ckt E4 for 10 cycles. Clear 
fault and trip circuit.

D27
Contingency-D27: Three phase, mid-line fault 
between CHEMTALA_S  110 kV (6103) and 
KABUL NORT_E (6116) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D28 Contingency-D28: MAYDAN SHAR 220 kV F1 (6315)
shunt reactive element out of service. 

rev2b

Kabul SVC    Max, Min, Start, Final VARS are: 33.46 , -26.43 , -0.01,  0.32  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.057 Vpu at time  3.075 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.052 Vpu at time  3.075 sec., 
   returning to 1.046 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.040 Vpu at time  2.375 sec., 
   returning to 1.010 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.89 , -26.08 , -0.01,  5.05  

Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.056 Vpu at time  3.092 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.052 Vpu at time  3.092 sec., 
   returning to 1.045 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 301 [CHEM_E_ZIB 220.00] is 1.034 Vpu at time  2.383 sec., 
   returning to 1.009 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A
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Case Description

D01
Contingency-D01:Three phase bus fault at Kandahar 
220 kV bus (4011) for 10 cycles. 
Clear fault and drop 160 MVA transformer 
(disconnect 110kV bus 4010).

D02
Contingency-D02: Three phase, mid-line fault 
between Chimtala 220 (6171) and
Dasht Barci (6174) circuit F1 for 10 cycles. 
Clear fault trip circuit.

D03
Contingency-D03: Three phase, mid-line fault 
between Kandahar 220 kV bus  
(4011) and Qalat (4025) for 10 cycles. Clear 
fault and trip circuit.

D04
Contingency-D04: Loss of the shunt reactor 
element
at Qalat 220 kV F1 (4025).

D05
Contingency-D05: Three phase bus fault at Qalat 
220 kV (4025) for 10 cycles. 
Clear fault with no equipment loss.

rev2c

N/A

N/A

N/A

N/A

N/A
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Case Description

D06
Contingency-D06: Loss of Kabul SVC (8001) 
followed by a 5 cycle
bus fault on Chimtala 110kV (6102). Clear and rtn 
to srvc.

D07
Contingency-D07: Three phase bus fault on the 220 
kV terminals of 220/110 kV 
transformer at Kandahar (4011) for 10 cycles. 
Clear fault with no equipment loss.

D08
Contingency-D08: Three phase bus fault on the 110 
kV terminals of 220/110 kV 
transformer at Kandahar (4010) for 10 cycles. 
Clear fault with no equipment loss.

D09 Contingency-D09: Loss of 50 MVA of load at 
KABUL NORT_E 20 kV - F1, bus (6033).

D10
Contingency-D10: Three phase, mid-line fault 
between Chimtala 110kV (6102) and 
Kabul_NW_E (6117) circuit E1 for 10 cycles. Clear 
fault and trip circuit. 

rev2c

Kabul SVC    Max, Min, Start, Final VARS are:  0.41 ,  0.00 ,  0.41,  0.00  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.077 Vpu at time  4.158 sec., 
   returning to 1.074 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.068 Vpu at time  4.142 sec., 
   returning to 1.065 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.067 Vpu at time  4.142 sec., 
   returning to 1.064 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

N/A

Kabul SVC    Max, Min, Start, Final VARS are:  0.46 , -30.69 ,  0.41, -30.67  

Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.103 Vpu at time  2.025 sec., 
    returning to 1.082 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.100 Vpu at time  2.025 sec., 
    returning to 1.087 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.098 Vpu at time  2.025 sec., 
    returning to 1.079 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.92 , -26.92 ,  0.41,  1.25  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.081 Vpu at time  2.367 sec., 
   returning to 1.073 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.081 Vpu at time  2.358 sec., 
   returning to 1.065 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.079 Vpu at time  2.358 sec., 
   returning to 1.064 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D11
Contingency-D11:Three phase, mid-line fault 
between Aybak_F 220kV (6166) and
Pulikhumri_s circuit 1 for 5 cycles. Clear fault 
and trip circuit.

D12
Contingency-D12: Three phase, mid-line fault 
between Surkhan_e 220kV (7010) and
Hiratan_e (6185) circuit I1 for 10 cycles. Clear 
fault and trip circuit.

D13
Contingency-D13: Three phase, mid-line fault 
between DOSHI-KHEN 220kV (6177) and 
CHARIKAR_S2 (6183) circuit E2 for 10 cycles. 
Clear fault and trip circuit.

D14
Contingency-D14: Loss of 25 MVAR of shunt 
capacitance at
PULIKHUMR 220 kV (6198) Shunt Cap E1.

D15 Contingency-D15: Loss of 30 MVAR shunt cap bank
at KABUL NORT_E 110 kV (6116), E1.

rev2c

Kabul SVC    Max, Min, Start, Final VARS are: 33.42 , -22.57 ,  0.41, 32.97  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.074 Vpu at time  0.925 sec., 
   returning to 1.039 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.065 Vpu at time -0.017 sec., 
   returning to 1.038 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6205 [SHIRKHANBA_F220.00] is 1.065 Vpu at time  0.883 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Lightly Damped Oscillations.
No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.70 , -15.38 ,  0.41,  2.64  

Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.098 Vpu at time  2.350 sec., 
   returning to 1.065 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.098 Vpu at time  2.367 sec., 
   returning to 1.073 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6166 [AYBAK_F 220.00] is 1.093 Vpu at time  2.358 sec., 
   returning to 1.062 Vpu at time 10.000 sec.
Lightly Damped Oscillations.
No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.41 , -23.24 ,  0.41, 31.89  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.074 Vpu at time  3.225 sec., 
   returning to 1.067 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.065 Vpu at time -0.017 sec., 
   returning to 1.053 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6205 [SHIRKHANBA_F220.00] is 1.065 Vpu at time  0.883 sec., 
   returning to 1.058 Vpu at time 10.000 sec.
Lightly Damped Oscillations.
No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 15.00 ,  0.40 ,  0.41, 14.25  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.074 Vpu at time  0.925 sec., 
   returning to 1.060 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.065 Vpu at time -0.017 sec., 
   returning to 1.055 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6205 [SHIRKHANBA_F220.00] is 1.065 Vpu at time  0.883 sec., 
   returning to 1.059 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 22.74 ,  0.39 ,  0.41, 22.12  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.074 Vpu at time  0.925 sec., 
   returning to 1.072 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.065 Vpu at time -0.017 sec., 
   returning to 1.062 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6205 [SHIRKHANBA_F220.00] is 1.065 Vpu at time  0.883 sec., 
   returning to 1.063 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D16
Contingency-D16: Three phase bus fault at
NAIBABAD_E 220 kV bus (6193) for 10 cycles. 
Return to service.

D17
Contingency - D17: Three phase bus fault at
KABUL NORT_S 110.0 kV (6118) for 10 cycles. 
Return to service.

D18
Contingency-D18:Three phase bus fault at KABUL E 
20 kV (6032) for 10 cycles. 
Clear fault and drop 50 MW of load.

D19
Contingency-D19: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201)-2 for 10 cycles. Clear fault and 
trip series cap. Bypass series cap to ckt 1.

D20
Contingency-D20: Three phase, mid-line fault 
between DASHT BARK-F 220kV (6174) and 
MAYDAN SHAR (6315) circuit F1 for 10 cycles. 
Clear fault and trip circuit.

rev2c

Kabul SVC    Max, Min, Start, Final VARS are: 30.72 , -26.70 ,  0.41,  0.85  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.089 Vpu at time  2.367 sec., 
   returning to 1.074 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.088 Vpu at time  2.350 sec., 
   returning to 1.066 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.084 Vpu at time  2.350 sec., 
   returning to 1.065 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 31.27 , -27.00 ,  0.41,  0.40  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.081 Vpu at time  2.350 sec., 
   returning to 1.073 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.081 Vpu at time  2.350 sec., 
   returning to 1.065 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.078 Vpu at time  2.350 sec., 
   returning to 1.064 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 41.09 , -31.35 ,  0.41, -31.15  

Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.129 Vpu at time  2.267 sec., 
    returning to 1.087 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.120 Vpu at time  2.267 sec., 
    returning to 1.083 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6154 [CHARIKAR_F 20.000] is 1.119 Vpu at time  2.267 sec., 
    returning to 1.057 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.26 , -26.63 ,  0.41, 16.09  

Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.088 Vpu at time  2.358 sec., 
   returning to 1.078 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.086 Vpu at time  2.367 sec., 
   returning to 1.080 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.084 Vpu at time  2.358 sec., 
   returning to 1.075 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A
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Case Description

D21

Contingency-D21: Three phase, mid-line fault 
between GHAZNI_F 220 kV (6184) and 
SAYEDABAD_F (6320) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D22
Contingency-D22: Three phase, mid-line fault 
between PULI KHUMR_E220 kV (6198) and 
PK_E_ZIB (101) ckt 2 for 10 cycles. Clear fault 
and trip circuit.

D23
Contingency-D23: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201) ckt 2  for 10 cycles. Clear 
fault and trip circuit.

D24 Contingency-D24: Loss of 60 MVAR shunt cap bank
at CHEMTALA_E  110 kV (6102), E1.

D25
Contingency-D25: Three phase bus fault at KABUL 
NW_E 20 kV bus (6034) 
transformer low side E2 for 5 cycles. Clear fault 
and drop the transformer.

rev2c

N/A

Kabul SVC    Max, Min, Start, Final VARS are: 32.31 ,  0.07 ,  0.41, 14.70  

Max First Swing kV at VOLT 1 [PK_S_ZIB 220.00] is 1.748 Vpu at time  2.200 sec., 
   returning to 1.094 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.089 Vpu at time  2.333 sec., 
   returning to 1.074 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.085 Vpu at time  2.333 sec., 
   returning to 1.072 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 32.26 , -26.63 ,  0.41,  7.07  

Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.088 Vpu at time  2.358 sec., 
   returning to 1.073 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.086 Vpu at time  2.367 sec., 
   returning to 1.078 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.084 Vpu at time  2.358 sec., 
   returning to 1.071 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

Kabul SVC    Max, Min, Start, Final VARS are: 32.69 , -20.70 ,  0.41,  2.50  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.082 Vpu at time  2.258 sec., 
   returning to 1.074 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.082 Vpu at time  2.250 sec., 
   returning to 1.065 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.079 Vpu at time  2.250 sec., 
   returning to 1.065 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D26
Contingency-D26: Three phase, mid-line fault 
between CHEMTALA_S 110 kV (6103) and 
KABUL NW_S (6114) ckt E4 for 10 cycles. Clear 
fault and trip circuit.

D27
Contingency-D27: Three phase, mid-line fault 
between CHEMTALA_S  110 kV (6103) and 
KABUL NORT_E (6116) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D28 Contingency-D28: MAYDAN SHAR 220 kV F1 (6315)
shunt reactive element out of service. 

rev2c

Kabul SVC    Max, Min, Start, Final VARS are: 32.92 , -26.92 ,  0.41,  1.25  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.081 Vpu at time  2.367 sec., 
   returning to 1.073 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.081 Vpu at time  2.358 sec., 
   returning to 1.065 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.079 Vpu at time  2.358 sec., 
   returning to 1.064 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 31.65 , -26.73 ,  0.41,  4.05  

Max First Swing kV at VOLT 101 [PK_E_ZIB 220.00] is 1.080 Vpu at time  2.358 sec., 
   returning to 1.073 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6199 [PULIKHUMRI_S220.00] is 1.078 Vpu at time  2.350 sec., 
   returning to 1.064 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6167 [BAGHLAN_F 220.00] is 1.076 Vpu at time  2.358 sec., 
   returning to 1.064 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A
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Case Description

D01
Contingency-D01:Three phase bus fault at Kandahar 
220 kV bus (4011) for 10 cycles. 
Clear fault and drop 160 MVA transformer 
(disconnect 110kV bus 4010).

D02
Contingency-D02: Three phase, mid-line fault 
between Chimtala 220 (6171) and
Dasht Barci (6174) circuit F1 for 10 cycles. 
Clear fault trip circuit.

D03
Contingency-D03: Three phase, mid-line fault 
between Kandahar 220 kV bus  
(4011) and Qalat (4025) for 10 cycles. Clear 
fault and trip circuit.

D04
Contingency-D04: Loss of the shunt reactor 
element
at Qalat 220 kV F1 (4025).

D05
Contingency-D05: Three phase bus fault at Qalat 
220 kV (4025) for 10 cycles. 
Clear fault with no equipment loss.

Weak-Light

N/A

N/A

N/A

N/A

N/A
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Case Description

D06
Contingency-D06: Loss of Kabul SVC (8001) 
followed by a 5 cycle
bus fault on Chimtala 110kV (6102). Clear and rtn 
to srvc.

D07
Contingency-D07: Three phase bus fault on the 220 
kV terminals of 220/110 kV 
transformer at Kandahar (4011) for 10 cycles. 
Clear fault with no equipment loss.

D08
Contingency-D08: Three phase bus fault on the 110 
kV terminals of 220/110 kV 
transformer at Kandahar (4010) for 10 cycles. 
Clear fault with no equipment loss.

D09 Contingency-D09: Loss of 50 MVA of load at 
KABUL NORT_E 20 kV - F1, bus (6033).

D10
Contingency-D10: Three phase, mid-line fault 
between Chimtala 110kV (6102) and 
Kabul_NW_E (6117) circuit E1 for 10 cycles. Clear 
fault and trip circuit. 

Weak-Light

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -0.36 , -0.36,  0.00  

Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.051 Vpu at time  3.867 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.051 Vpu at time  3.867 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6185 [HIRATAN_E 220.00] is 1.049 Vpu at time  3.867 sec., 
   returning to 1.048 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

N/A

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -0.36 , -0.36, -0.36  

Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.050 Vpu at time -0.017 sec., 
    returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time -0.017 sec., 
    returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6185 [HIRATAN_E 220.00] is 1.048 Vpu at time -0.017 sec., 
    returning to 1.048 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 31.52 , -24.48 , -0.36, -0.25  

Max First Swing kV at VOLT 6154 [CHARIKAR_F 20.000] is 1.109 Vpu at time  2.325 sec., 
   returning to 1.029 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6021 [CHARIKAR_F 20.000] is 1.107 Vpu at time  2.325 sec., 
   returning to 1.027 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6034 [KABUL NW_E 20.000] is 1.105 Vpu at time  2.325 sec., 
   returning to 1.013 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D11
Contingency-D11:Three phase, mid-line fault 
between Aybak_F 220kV (6166) and
Pulikhumri_s circuit 1 for 5 cycles. Clear fault 
and trip circuit.

D12
Contingency-D12: Three phase, mid-line fault 
between Surkhan_e 220kV (7010) and
Hiratan_e (6185) circuit I1 for 10 cycles. Clear 
fault and trip circuit.

D13
Contingency-D13: Three phase, mid-line fault 
between DOSHI-KHEN 220kV (6177) and 
CHARIKAR_S2 (6183) circuit E2 for 10 cycles. 
Clear fault and trip circuit.

D14
Contingency-D14: Loss of 25 MVAR of shunt 
capacitance at
PULIKHUMR 220 kV (6198) Shunt Cap E1.

D15 Contingency-D15: Loss of 30 MVAR shunt cap bank
at KABUL NORT_E 110 kV (6116), E1.

Weak-Light

N/A

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -0.36 , -0.36,  0.00  

Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.072 Vpu at time  2.942 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.072 Vpu at time  2.942 sec., 
   returning to 1.050 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6108 [HAYRATAN_E 110.00] is 1.052 Vpu at time  2.942 sec., 
   returning to 1.030 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

Kabul SVC    Max, Min, Start, Final VARS are: 33.59 , -22.53 , -0.36, 10.10  

Max First Swing kV at VOLT 6154 [CHARIKAR_F 20.000] is 1.084 Vpu at time  2.350 sec., 
   returning to 1.021 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6021 [CHARIKAR_F 20.000] is 1.082 Vpu at time  2.350 sec., 
   returning to 1.020 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6034 [KABUL NW_E 20.000] is 1.081 Vpu at time  2.350 sec., 
   returning to 1.011 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

N/A
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Case Description

D16
Contingency-D16: Three phase bus fault at
NAIBABAD_E 220 kV bus (6193) for 10 cycles. 
Return to service.

D17
Contingency - D17: Three phase bus fault at
KABUL NORT_S 110.0 kV (6118) for 10 cycles. 
Return to service.

D18
Contingency-D18:Three phase bus fault at KABUL E 
20 kV (6032) for 10 cycles. 
Clear fault and drop 50 MW of load.

D19
Contingency-D19: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201)-2 for 10 cycles. Clear fault and 
trip series cap. Bypass series cap to ckt 1.

D20
Contingency-D20: Three phase, mid-line fault 
between DASHT BARK-F 220kV (6174) and 
MAYDAN SHAR (6315) circuit F1 for 10 cycles. 
Clear fault and trip circuit.

Weak-Light

Kabul SVC    Max, Min, Start, Final VARS are: 31.87 , -24.41 , -0.36, -0.36  

Max First Swing kV at VOLT 6154 [CHARIKAR_F 20.000] is 1.113 Vpu at time  2.325 sec., 
   returning to 1.029 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6021 [CHARIKAR_F 20.000] is 1.111 Vpu at time  2.325 sec., 
   returning to 1.027 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6034 [KABUL NW_E 20.000] is 1.109 Vpu at time  2.325 sec., 
   returning to 1.014 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

Kabul SVC    Max, Min, Start, Final VARS are:  0.00 , -0.36 , -0.36, -0.36  

Max First Swing kV at VOLT 7010 [SURKHAN_E 220.00] is 1.050 Vpu at time -0.017 sec., 
    returning to 1.050 Vpu at time  2.200 sec.
Max First Swing kV at VOLT 7030 [SURKHAN_E 20.000] is 1.050 Vpu at time -0.017 sec., 
    returning to 1.050 Vpu at time  2.200 sec.
Max First Swing kV at VOLT 6185 [HIRATAN_E 220.00] is 1.048 Vpu at time -0.017 sec., 
    returning to 1.048 Vpu at time  2.200 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

N/A
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Case Description

D21

Contingency-D21: Three phase, mid-line fault 
between GHAZNI_F 220 kV (6184) and 
SAYEDABAD_F (6320) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D22
Contingency-D22: Three phase, mid-line fault 
between PULI KHUMR_E220 kV (6198) and 
PK_E_ZIB (101) ckt 2 for 10 cycles. Clear fault 
and trip circuit.

D23
Contingency-D23: Three phase, mid-line fault 
between CHEMTALA_S 220 kV (6175) and 
CHEM_S_ZIB (201) ckt 2  for 10 cycles. Clear 
fault and trip circuit.

D24 Contingency-D24: Loss of 60 MVAR shunt cap bank
at CHEMTALA_E  110 kV (6102), E1.

D25
Contingency-D25: Three phase bus fault at KABUL 
NW_E 20 kV bus (6034) 
transformer low side E2 for 5 cycles. Clear fault 
and drop the transformer.

Weak-Light

N/A

N/A

N/A

N/A

Kabul SVC    Max, Min, Start, Final VARS are: 32.62 , -21.75 , -0.36,  0.11  

Max First Swing kV at VOLT 6154 [CHARIKAR_F 20.000] is 1.110 Vpu at time  2.217 sec., 
   returning to 1.029 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6021 [CHARIKAR_F 20.000] is 1.108 Vpu at time  2.217 sec., 
   returning to 1.027 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 8001 [KABUL-SVC 20.000] is 1.101 Vpu at time  2.217 sec., 
   returning to 1.000 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.
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Case Description

D26
Contingency-D26: Three phase, mid-line fault 
between CHEMTALA_S 110 kV (6103) and 
KABUL NW_S (6114) ckt E4 for 10 cycles. Clear 
fault and trip circuit.

D27
Contingency-D27: Three phase, mid-line fault 
between CHEMTALA_S  110 kV (6103) and 
KABUL NORT_E (6116) ckt F1 for 10 cycles. Clear 
fault and trip circuit.

D28 Contingency-D28: MAYDAN SHAR 220 kV F1 (6315)
shunt reactive element out of service. 

Weak-Light

Kabul SVC    Max, Min, Start, Final VARS are: 31.52 , -24.48 , -0.36, -0.25  

Max First Swing kV at VOLT 6154 [CHARIKAR_F 20.000] is 1.109 Vpu at time  2.325 sec., 
   returning to 1.029 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6021 [CHARIKAR_F 20.000] is 1.107 Vpu at time  2.325 sec., 
   returning to 1.027 Vpu at time 10.000 sec.
Max First Swing kV at VOLT 6034 [KABUL NW_E 20.000] is 1.105 Vpu at time  2.325 sec., 
   returning to 1.013 Vpu at time 10.000 sec.

No OOS Conditions.
No Load Shed.
0-Breaker Timers Started.
No simulation convergence problems.

N/A

N/A
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D01:Three phase bus fault at Kandahar 220 kV bus (4011) for 10 cycles. 

 Clear fault and drop 160 MVA transformer (disconnect 110kV bus 4010).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D01:Three phase bus fault at Kandahar 220 kV bus (4011) for 10 cycles. 

 Clear fault and drop 160 MVA transformer (disconnect 110kV bus 4010).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D01:Three phase bus fault at Kandahar 220 kV bus (4011) for 10 cycles. 

 Clear fault and drop 160 MVA transformer (disconnect 110kV bus 4010).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D02: Three phase, mid-line fault between Chimtala 220 (6171) and

 Dasht Barci (6174) circuit F1 for 10 cycles. Clear fault trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D02: Three phase, mid-line fault between Chimtala 220 (6171) and

 Dasht Barci (6174) circuit F1 for 10 cycles. Clear fault trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D02: Three phase, mid-line fault between Chimtala 220 (6171) and

 Dasht Barci (6174) circuit F1 for 10 cycles. Clear fault trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D03: Three phase, mid-line fault between Kandahar 220 kV bus  

 (4011) and Qalat (4025) for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D03: Three phase, mid-line fault between Kandahar 220 kV bus  

 (4011) and Qalat (4025) for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D03: Three phase, mid-line fault between Kandahar 220 kV bus  

 (4011) and Qalat (4025) for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D04: Loss of the shunt reactor element

 at Qalat 220 kV F1 (4025).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D04: Loss of the shunt reactor element

 at Qalat 220 kV F1 (4025).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D05: Three phase bus fault at Qalat 220 kV (4025) for 10 cycles. 

 Clear fault with no equipment loss.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D05: Three phase bus fault at Qalat 220 kV (4025) for 10 cycles. 

 Clear fault with no equipment loss.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D05: Three phase bus fault at Qalat 220 kV (4025) for 10 cycles. 

 Clear fault with no equipment loss.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D06: Loss of Kabul SVC (8001) followed by a 5 cycle

 bus fault on Chimtala 110kV (6102). Clear and rtn to srvc.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D06: Loss of Kabul SVC (8001) followed by a 5 cycle

 bus fault on Chimtala 110kV (6102). Clear and rtn to srvc.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

VOLT 8001 [KABUL-SVC 20.000]
VOLT 6103 [CHEMTALA-S 110.00]
VOLT 6117 [KABUL NW-E 110.00]
VOLT 7010 [SURKHAN-E 220.00]

VOLT 6199 [PULIKHUMRI-S220.00]

-400

-200

0

200

400

600

800

1000

1 2 3 4 5 6 7

M
W
,
 
M
V
A
R
s

Time (seconds)

POWR 7030[SURKHAN-E 20.000]1
VARS 7030[SURKHAN-E 20.000]1

-60

-40

-20

0

20

40

60

1 2 3 4 5 6 7

S
V
C
 
M
V
A
R
s

Time (seconds)

                              KABUL SVC
                            KANDAHAR SVC

Capacitive

Inductive

Appendix D-56



0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D06: Loss of Kabul SVC (8001) followed by a 5 cycle

 bus fault on Chimtala 110kV (6102). Clear and rtn to srvc.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D06: Loss of Kabul SVC (8001) followed by a 5 cycle

 bus fault on Chimtala 110kV (6102). Clear and rtn to srvc.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D06: Loss of Kabul SVC (8001) followed by a 5 cycle

 bus fault on Chimtala 110kV (6102). Clear and rtn to srvc.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

VOLT 8001 [KABUL-SVC 20.000]
VOLT 6103 [CHEMTALA-S 110.00]
VOLT 6117 [KABUL NW-E 110.00]
VOLT 7010 [SURKHAN-E 220.00]

VOLT 6199 [PULIKHUMRI-S220.00]

-400

-200

0

200

400

600

800

1000

1 2 3 4 5 6 7

M
W
,
 
M
V
A
R
s

Time (seconds)

POWR 7030[SURKHAN-E 20.000]1
VARS 7030[SURKHAN-E 20.000]1

-60

-40

-20

0

20

40

60

1 2 3 4 5 6 7

S
V
C
 
M
V
A
R
s

Time (seconds)

                                    KABUL SVC

Capacitive

Inductive

Appendix D-59



0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

LT54-SVC--Weak-Light: 71 MW U Import, Light Load. N-S-C out of Service.
 

 Contingency-D06: Loss of Kabul SVC (8001) followed by a 5 cycle

 bus fault on Chimtala 110kV (6102). Clear and rtn to srvc.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
VOLT 201 [CHEM-S-ZIB 220.00]
VOLT 301 [CHEM-E-ZIB 220.00]
VOLT 6022 [CHEMTALA-E 20.000]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D07: Three phase bus fault on the 220 kV terminals of 220/110 kV 

 transformer at Kandahar (4011) for 10 cycles. Clear fault with no equipment loss.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D07: Three phase bus fault on the 220 kV terminals of 220/110 kV 

 transformer at Kandahar (4011) for 10 cycles. Clear fault with no equipment loss.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D07: Three phase bus fault on the 220 kV terminals of 220/110 kV 

 transformer at Kandahar (4011) for 10 cycles. Clear fault with no equipment loss.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D08: Three phase bus fault on the 110 kV terminals of 220/110 kV 

 transformer at Kandahar (4010) for 10 cycles. Clear fault with no equipment loss.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D08: Three phase bus fault on the 110 kV terminals of 220/110 kV 

 transformer at Kandahar (4010) for 10 cycles. Clear fault with no equipment loss.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D08: Three phase bus fault on the 110 kV terminals of 220/110 kV 

 transformer at Kandahar (4010) for 10 cycles. Clear fault with no equipment loss.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D09: Loss of 50 MVA of load at 

 KABUL NORT-E 20 kV - F1, bus (6033).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D09: Loss of 50 MVA of load at 

 KABUL NORT-E 20 kV - F1, bus (6033).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D09: Loss of 50 MVA of load at 

 KABUL NORT-E 20 kV - F1, bus (6033).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D09: Loss of 50 MVA of load at 

 KABUL NORT-E 20 kV - F1, bus (6033).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D09: Loss of 50 MVA of load at 

 KABUL NORT-E 20 kV - F1, bus (6033).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--Weak-Light: 71 MW U Import, Light Load. N-S-C out of Service.
 

 Contingency-D09: Loss of 50 MVA of load at 

 KABUL NORT-E 20 kV - F1, bus (6033).


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
VOLT 201 [CHEM-S-ZIB 220.00]
VOLT 301 [CHEM-E-ZIB 220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D10: Three phase, mid-line fault between Chimtala 110kV (6102) and 

 Kabul-NW-E (6117) circuit E1 for 10 cycles. Clear fault and trip circuit. 


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D10: Three phase, mid-line fault between Chimtala 110kV (6102) and 

 Kabul-NW-E (6117) circuit E1 for 10 cycles. Clear fault and trip circuit. 


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D10: Three phase, mid-line fault between Chimtala 110kV (6102) and 

 Kabul-NW-E (6117) circuit E1 for 10 cycles. Clear fault and trip circuit. 


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D10: Three phase, mid-line fault between Chimtala 110kV (6102) and 

 Kabul-NW-E (6117) circuit E1 for 10 cycles. Clear fault and trip circuit. 


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D10: Three phase, mid-line fault between Chimtala 110kV (6102) and 

 Kabul-NW-E (6117) circuit E1 for 10 cycles. Clear fault and trip circuit. 


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--Weak-Light: 71 MW U Import, Light Load. N-S-C out of Service.
 

 Contingency-D10: Three phase, mid-line fault between Chimtala 110kV (6102) and 

 Kabul-NW-E (6117) circuit E1 for 10 cycles. Clear fault and trip circuit. 


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
VOLT 201 [CHEM-S-ZIB 220.00]
VOLT 301 [CHEM-E-ZIB 220.00]
VOLT 6022 [CHEMTALA-E 20.000]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D11:Three phase, mid-line fault between Aybak-F 220kV (6166) and

 Pulikhumri-s circuit 1 for 5 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D11:Three phase, mid-line fault between Aybak-F 220kV (6166) and

 Pulikhumri-s circuit 1 for 5 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D11:Three phase, mid-line fault between Aybak-F 220kV (6166) and

 Pulikhumri-s circuit 1 for 5 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D11:Three phase, mid-line fault between Aybak-F 220kV (6166) and

 Pulikhumri-s circuit 1 for 5 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D11:Three phase, mid-line fault between Aybak-F 220kV (6166) and

 Pulikhumri-s circuit 1 for 5 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D12: Three phase, mid-line fault between Surkhan-e 220kV (7010) and

 Hiratan-e (6185) circuit I1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D12: Three phase, mid-line fault between Surkhan-e 220kV (7010) and

 Hiratan-e (6185) circuit I1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D12: Three phase, mid-line fault between Surkhan-e 220kV (7010) and

 Hiratan-e (6185) circuit I1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D12: Three phase, mid-line fault between Surkhan-e 220kV (7010) and

 Hiratan-e (6185) circuit I1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D12: Three phase, mid-line fault between Surkhan-e 220kV (7010) and

 Hiratan-e (6185) circuit I1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--Weak-Light: 71 MW U Import, Light Load. N-S-C out of Service.
 

 Contingency-D12: Three phase, mid-line fault between Surkhan-e 220kV (7010) and

 Hiratan-e (6185) circuit I1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
VOLT 201 [CHEM-S-ZIB 220.00]
VOLT 301 [CHEM-E-ZIB 220.00]
VOLT 6022 [CHEMTALA-E 20.000]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D13: Three phase, mid-line fault between DOSHI-KHEN 220kV (6177) and 

 CHARIKAR-S2 (6183) circuit E2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D13: Three phase, mid-line fault between DOSHI-KHEN 220kV (6177) and 

 CHARIKAR-S2 (6183) circuit E2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D13: Three phase, mid-line fault between DOSHI-KHEN 220kV (6177) and 

 CHARIKAR-S2 (6183) circuit E2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D13: Three phase, mid-line fault between DOSHI-KHEN 220kV (6177) and 

 CHARIKAR-S2 (6183) circuit E2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D13: Three phase, mid-line fault between DOSHI-KHEN 220kV (6177) and 

 CHARIKAR-S2 (6183) circuit E2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--Weak-Light: 71 MW U Import, Light Load. N-S-C out of Service.
 

 Contingency-D13: Three phase, mid-line fault between DOSHI-KHEN 220kV (6177) and 

 CHARIKAR-S2 (6183) circuit E2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
VOLT 201 [CHEM-S-ZIB 220.00]
VOLT 301 [CHEM-E-ZIB 220.00]
VOLT 6022 [CHEMTALA-E 20.000]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D14: Loss of 25 MVAR of shunt capacitance at

 PULIKHUMR 220 kV (6198) Shunt Cap E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D14: Loss of 25 MVAR of shunt capacitance at

 PULIKHUMR 220 kV (6198) Shunt Cap E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D14: Loss of 25 MVAR of shunt capacitance at

 PULIKHUMR 220 kV (6198) Shunt Cap E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D14: Loss of 25 MVAR of shunt capacitance at

 PULIKHUMR 220 kV (6198) Shunt Cap E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D14: Loss of 25 MVAR of shunt capacitance at

 PULIKHUMR 220 kV (6198) Shunt Cap E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D15: Loss of 30 MVAR shunt cap bank

 at KABUL NORT-E 110 kV (6116), E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D15: Loss of 30 MVAR shunt cap bank

 at KABUL NORT-E 110 kV (6116), E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D15: Loss of 30 MVAR shunt cap bank

 at KABUL NORT-E 110 kV (6116), E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
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VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D15: Loss of 30 MVAR shunt cap bank

 at KABUL NORT-E 110 kV (6116), E1.
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D15: Loss of 30 MVAR shunt cap bank

 at KABUL NORT-E 110 kV (6116), E1.
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D16: Three phase bus fault at

 NAIBABAD-E 220 kV bus (6193) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D16: Three phase bus fault at

 NAIBABAD-E 220 kV bus (6193) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D16: Three phase bus fault at

 NAIBABAD-E 220 kV bus (6193) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D16: Three phase bus fault at

 NAIBABAD-E 220 kV bus (6193) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D16: Three phase bus fault at

 NAIBABAD-E 220 kV bus (6193) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--Weak-Light: 71 MW U Import, Light Load. N-S-C out of Service.
 

 Contingency-D16: Three phase bus fault at

 NAIBABAD-E 220 kV bus (6193) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
VOLT 201 [CHEM-S-ZIB 220.00]
VOLT 301 [CHEM-E-ZIB 220.00]
VOLT 6022 [CHEMTALA-E 20.000]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency - D17: Three phase bus fault at

 KABUL NORT-S 110.0 kV (6118) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency - D17: Three phase bus fault at

 KABUL NORT-S 110.0 kV (6118) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

VOLT 8001 [KABUL-SVC 20.000]
VOLT 6103 [CHEMTALA-S 110.00]
VOLT 6117 [KABUL NW-E 110.00]
VOLT 7010 [SURKHAN-E 220.00]

VOLT 6199 [PULIKHUMRI-S220.00]

-400

-200

0

200

400

600

800

1000

1 2 3 4 5 6 7

M
W
,
 
M
V
A
R
s

Time (seconds)

POWR 7030[SURKHAN-E 20.000]1
VARS 7030[SURKHAN-E 20.000]1

-60

-40

-20

0

20

40

60

1 2 3 4 5 6 7

S
V
C
 
M
V
A
R
s

Time (seconds)

                              KABUL SVC
                            KANDAHAR SVC

Capacitive

Inductive

Appendix D-113



0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency - D17: Three phase bus fault at

 KABUL NORT-S 110.0 kV (6118) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency - D17: Three phase bus fault at

 KABUL NORT-S 110.0 kV (6118) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency - D17: Three phase bus fault at

 KABUL NORT-S 110.0 kV (6118) for 10 cycles. Return to service.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D18:Three phase bus fault at KABUL E 20 kV (6032) for 10 cycles. 

 Clear fault and drop 50 MW of load.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D18:Three phase bus fault at KABUL E 20 kV (6032) for 10 cycles. 

 Clear fault and drop 50 MW of load.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

VOLT 8001 [KABUL-SVC 20.000]
VOLT 6103 [CHEMTALA-S 110.00]
VOLT 6117 [KABUL NW-E 110.00]
VOLT 7010 [SURKHAN-E 220.00]

VOLT 6199 [PULIKHUMRI-S220.00]

-400

-200

0

200

400

600

800

1000

1 2 3 4 5 6 7

M
W
,
 
M
V
A
R
s

Time (seconds)

POWR 7030[SURKHAN-E 20.000]1
VARS 7030[SURKHAN-E 20.000]1

-60

-40

-20

0

20

40

60

1 2 3 4 5 6 7

S
V
C
 
M
V
A
R
s

Time (seconds)

                              KABUL SVC
                            KANDAHAR SVC

Capacitive

Inductive

Appendix D-118



0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D18:Three phase bus fault at KABUL E 20 kV (6032) for 10 cycles. 

 Clear fault and drop 50 MW of load.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D18:Three phase bus fault at KABUL E 20 kV (6032) for 10 cycles. 

 Clear fault and drop 50 MW of load.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D18:Three phase bus fault at KABUL E 20 kV (6032) for 10 cycles. 

 Clear fault and drop 50 MW of load.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D19: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201)-2 for 10 cycles. Clear fault and trip series cap. Bypass series cap to ckt 1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D19: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201)-2 for 10 cycles. Clear fault and trip series cap. Bypass series cap to ckt 1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D19: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201)-2 for 10 cycles. Clear fault and trip series cap. Bypass series cap to ckt 1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D19: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201)-2 for 10 cycles. Clear fault and trip series cap. Bypass series cap to ckt 1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D19: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201)-2 for 10 cycles. Clear fault and trip series cap. Bypass series cap to ckt 1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D20: Three phase, mid-line fault between DASHT BARK-F 220kV (6174) and 

 MAYDAN SHAR (6315) circuit F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D20: Three phase, mid-line fault between DASHT BARK-F 220kV (6174) and 

 MAYDAN SHAR (6315) circuit F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D20: Three phase, mid-line fault between DASHT BARK-F 220kV (6174) and 

 MAYDAN SHAR (6315) circuit F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D21: Three phase, mid-line fault between GHAZNI-F 220 kV (6184) and 

 SAYEDABAD-F (6320) ckt F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D21: Three phase, mid-line fault between GHAZNI-F 220 kV (6184) and 

 SAYEDABAD-F (6320) ckt F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D21: Three phase, mid-line fault between GHAZNI-F 220 kV (6184) and 

 SAYEDABAD-F (6320) ckt F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D22: Three phase, mid-line fault between PULI KHUMR-E220 kV (6198) and 

 PK-E-ZIB (101) ckt 2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D22: Three phase, mid-line fault between PULI KHUMR-E220 kV (6198) and 

 PK-E-ZIB (101) ckt 2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D22: Three phase, mid-line fault between PULI KHUMR-E220 kV (6198) and 

 PK-E-ZIB (101) ckt 2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D22: Three phase, mid-line fault between PULI KHUMR-E220 kV (6198) and 

 PK-E-ZIB (101) ckt 2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D22: Three phase, mid-line fault between PULI KHUMR-E220 kV (6198) and 

 PK-E-ZIB (101) ckt 2 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D23: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201) ckt 2  for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D23: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201) ckt 2  for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D23: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201) ckt 2  for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D23: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201) ckt 2  for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D23: Three phase, mid-line fault between CHEMTALA-S 220 kV (6175) and 

 CHEM-S-ZIB (201) ckt 2  for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D24: Loss of 60 MVAR shunt cap bank

 at CHEMTALA-E  110 kV (6102), E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D24: Loss of 60 MVAR shunt cap bank

 at CHEMTALA-E  110 kV (6102), E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D24: Loss of 60 MVAR shunt cap bank

 at CHEMTALA-E  110 kV (6102), E1.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

VOLT 8001 [KABUL-SVC 20.000]
VOLT 6103 [CHEMTALA-S 110.00]
VOLT 6117 [KABUL NW-E 110.00]
VOLT 7010 [SURKHAN-E 220.00]

VOLT 6199 [PULIKHUMRI-S220.00]

-400

-200

0

200

400

600

800

1000

1 2 3 4 5 6 7

M
W
,
 
M
V
A
R
s

Time (seconds)

POWR 7030[SURKHAN-E 20.000]1
VARS 7030[SURKHAN-E 20.000]1

-60

-40

-20

0

20

40

60

1 2 3 4 5 6 7

S
V
C
 
M
V
A
R
s

Time (seconds)

                                    KABUL SVC

Capacitive

Inductive

Appendix D-145



0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7

V
o
l
t
a
g
e
 
(
p
u
)

Time (seconds)

LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D25: Three phase bus fault at KABUL NW-E 20 kV bus (6034) 

 transformer low side E2 for 5 cycles. Clear fault and drop the transformer.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D25: Three phase bus fault at KABUL NW-E 20 kV bus (6034) 

 transformer low side E2 for 5 cycles. Clear fault and drop the transformer.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D25: Three phase bus fault at KABUL NW-E 20 kV bus (6034) 

 transformer low side E2 for 5 cycles. Clear fault and drop the transformer.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D25: Three phase bus fault at KABUL NW-E 20 kV bus (6034) 

 transformer low side E2 for 5 cycles. Clear fault and drop the transformer.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D25: Three phase bus fault at KABUL NW-E 20 kV bus (6034) 

 transformer low side E2 for 5 cycles. Clear fault and drop the transformer.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--Weak-Light: 71 MW U Import, Light Load. N-S-C out of Service.
 

 Contingency-D25: Three phase bus fault at KABUL NW-E 20 kV bus (6034) 

 transformer low side E2 for 5 cycles. Clear fault and drop the transformer.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
VOLT 201 [CHEM-S-ZIB 220.00]
VOLT 301 [CHEM-E-ZIB 220.00]
VOLT 6022 [CHEMTALA-E 20.000]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D26: Three phase, mid-line fault between CHEMTALA-S 110 kV (6103) and 

 KABUL NW-S (6114) ckt E4 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D26: Three phase, mid-line fault between CHEMTALA-S 110 kV (6103) and 

 KABUL NW-S (6114) ckt E4 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D26: Three phase, mid-line fault between CHEMTALA-S 110 kV (6103) and 

 KABUL NW-S (6114) ckt E4 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D26: Three phase, mid-line fault between CHEMTALA-S 110 kV (6103) and 

 KABUL NW-S (6114) ckt E4 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D26: Three phase, mid-line fault between CHEMTALA-S 110 kV (6103) and 

 KABUL NW-S (6114) ckt E4 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
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LT54-SVC--Weak-Light: 71 MW U Import, Light Load. N-S-C out of Service.
 

 Contingency-D26: Three phase, mid-line fault between CHEMTALA-S 110 kV (6103) and 

 KABUL NW-S (6114) ckt E4 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6177 [DOSHI-KHEN-S220.00]
VOLT 201 [CHEM-S-ZIB 220.00]
VOLT 301 [CHEM-E-ZIB 220.00]
VOLT 6022 [CHEMTALA-E 20.000]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D27: Three phase, mid-line fault between CHEMTALA-S  110 kV (6103) and 

 KABUL NORT-E (6116) ckt F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D27: Three phase, mid-line fault between CHEMTALA-S  110 kV (6103) and 

 KABUL NORT-E (6116) ckt F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6159 [SPIN BOLDA-F110.00]
VOLT 4011 [KANDAHAR-F 220.00]
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LT54-SVC--rev1c: 450 MW Import, 300U, 150T, Synch. N-S-C in Service.
 

 Contingency-D27: Three phase, mid-line fault between CHEMTALA-S  110 kV (6103) and 

 KABUL NORT-E (6116) ckt F1 for 10 cycles. Clear fault and trip circuit.
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LT54-SVC--rev2b: 571 MW Import D/CKT Thermal Limit. N-S-C out of Service.
 

 Contingency-D27: Three phase, mid-line fault between CHEMTALA-S  110 kV (6103) and 

 KABUL NORT-E (6116) ckt F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
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LT54-SVC--rev2c: 450 MW Import, 300U, 150T, Synch. N-S-C out of Service.
 

 Contingency-D27: Three phase, mid-line fault between CHEMTALA-S  110 kV (6103) and 

 KABUL NORT-E (6116) ckt F1 for 10 cycles. Clear fault and trip circuit.


VOLT 6034 [KABUL NW-E 20.000]
VOLT 6118 [KABUL-NORT-S110.00]
VOLT 6163 [TARAKHIL-F 110.00]
VOLT 6033 [KABUL NORT-E20.000]
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LT54-SVC--rev1a: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D28: MAYDAN SHAR 220 kV F1 (6315)

 shunt reactive element out of service. 
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LT54-SVC--rev1b: 571 MW Import D/CKT Thermal Limit. N-S-C in Service.
 

 Contingency-D28: MAYDAN SHAR 220 kV F1 (6315)

 shunt reactive element out of service. 
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Appendix E – Time Domain Analysis 
 
Figure E-1: ATP model for time domain analysis of Pul-e-khumri-Chimtala system 
 
Figure E-2:  Energization of Chimtala line from Pul-e-khumri. 
Series Capacitors bypassed.  No surge arresters. 
Chimtala Vmax=542kV, Salang Vmax=460kV, Pul-e-khumri Vmax=263kV 
 
Figure E-3:  Energization of Chimtala line from Pul-e-khumri. 
Series Capacitors bypassed. 154kV MCOV. Surge arresters at Chimtala and Pul-e-
khumri. 
Chimtala Vmax=359kV, Salang Vmax=435kV, Pul-e-khumri Vmax=334kV 
 
Figure E-4:  Energization of Chimtala line from Pul-e-khumri. 
Capacitors bypassed. 154kV MCOV. Surge arresters at Chimtala, Salang and Pul-e-
khumri. 
Chimtala Vmax=356kV, Salang Vmax=356kV, Pul-e-khumri Vmax=334kV 
 
Figure E-5: External Chimtala fault at voltage zeroes. Loss of all load. 
Clear all Chimtala load in 5 cycles. Shunt compensation stays on bus. 
No series capacitor bypass. No reclose onto fault. 
 
Figure E-6: External Chimtala fault at voltage zeroes.  Loss of one 160 MVA transformer. 
Max arrester energy. Clear fault in five cycles.  No series capacitor bypass. 
Shunt compensation capacitor stays in service. No reclose onto fault. 
 
Figure E-7: External Chimtala fault, voltage maximums.  Loss of one 160 MVA 
transformer. 
Max arrester energy.  Clear fault in five cycles.  No series capacitor bypass. 
Shunt compensation capacitor stays in service. No reclose onto fault. 
 
Figure E-8: Chimtala external 5 cycle fault-clear-reclose at voltage zeroes. 
Pul-e-khumri fed from Tajikistan, Uzbekistan and Shebergan. 
154 kV MCOV shunt arresters at Chimtala and Pul-e-khumri. 
 
Figure E-9: Chimtala external 5 cycle fault-clear-reclose at voltage maximums. 
Pul-e-khumri fed from Tajikistan, Uzbekistan and Shebergan. 
154 kV MCOV shunt arresters at Chimtala and Pul-e-khumri. 
 
Figure E-10:  Pul-e-khumri internal fault at voltage zeroes.  Uzbekistan source only. 
Maximum energy 3.2 MJ.  Maximum series capacitor voltage 78.4 kV (2.01pu). 
 
Figure E-11:  Pul-e-khumri internal fault at voltage zeroes. 
Uzbekistan and Tajistan sources.  Maximum energy 10.7 MJ. 
Maximum series capacitor voltage 78.6 kV (2.01pu). 
 
Figure E-12:  Pul-e-khumri internal fault at voltage zeroes. 
Uzbekistan, Shebergan and Tajistan sources.  Maximum energy 16.5 MJ. 
Maximum series capacitor voltage 78.3 kV (2.00pu).  
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Figure E-1: ATP model for time domain analysis of Pul-e-khumri-Chimtala system 
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Figure E-2:  Energization of Chimtala line from Pul-e-khumri. 

Series Capacitors bypassed.  No surge arresters. 
Chimtala Vmax=542kV, Salang Vmax=460kV, Pul-e-khumri Vmax=263kV 
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Figure E-3:  Energization of Chimtala line from Pul-e-khumri. 

Series Capacitors bypassed. 154kV MCOV.  
Surge arresters at Chimtala and Pul-e-khumri. 

Chimtala Vmax=359kV, Salang Vmax=435kV, Pul-e-khumri Vmax=334kV 
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Figure E-4:  Energization of Chimtala line from Pul-e-khumri. 

Capacitors bypassed. 154kV MCOV.  
Surge arresters at Chimtala, Salang and Pul-e-khumri. 

Chimtala Vmax=356kV, Salang Vmax=356kV, Pul-e-khumri Vmax=334kV 
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Figure E-5: External Chimtala fault at voltage zeroes. Loss of all load. 
Clear all Chimtala load in 5 cycles. Shunt compensation stays on bus. 

No series capacitor bypass. No reclose onto fault. 
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Figure E-6: External Chimtala fault at voltage zeroes.  Loss of one 160 MVA transformer. 

Max arrester energy. Clear fault in five cycles.  No series capacitor bypass. 
Shunt compensation capacitor stays in service. No reclose onto fault. 
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Figure E-7: External Chimtala fault, voltage maximums.  Loss of one 160 MVA 

transformer. 
Max arrester energy.  Clear fault in five cycles.  No series capacitor bypass. 

Shunt compensation capacitor stays in service. No reclose onto fault. 
Error! No text of specified style in document.‐1 
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Figure E-8: Chimtala external 5 cycle fault-clear-reclose at voltage zeroes. 

Pul-e-khumri fed from Tajikistan, Uzbekistan and Shebergan. 
154 kV MCOV shunt arresters at Chimtala and Pul-e-khumri. 
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Figure E-9: Chimtala external 5 cycle fault-clear-reclose at voltage maximums. 

Pul-e-khumri fed from Tajikistan, Uzbekistan and Shebergan. 
154 kV MCOV shunt arresters at Chimtala and Pul-e-khumri. 
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Figure E-10:  Pul-e-khumri internal fault at voltage zeroes.  Uzbekistan source only. 

Maximum energy 3.2 MJ. 
Maximum series capacitor voltage 78.4 kV (2.01pu). 
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Figure E-11:  Pul-e-khumri internal fault at voltage zeroes. 

Uzbekistan and Tajistan sources.  Maximum energy 10.7 MJ. 
Maximum series capacitor voltage 78.6 kV (2.01pu). 
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Figure E-12:  Pul-e-khumri internal fault at voltage zeroes. 

Uzbekistan, Shebergan and Tajistan sources.  Maximum energy 16.5 MJ. 
Maximum series capacitor voltage 78.3 kV (2.00pu). 
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